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AR FROM THE LAND of everyday, 
out in the distant curves of the universe, 
lie strange and fantastic realms, unlike 
anything in our wildest dreams. Hidden 
by the barriers of time and space, thev have 
lived forever bevend the teach of man, un- 
known and unexplored 
But now, just now, the cosmic barmcrs have 
begun to litt a litth. Man has bad his. first 
glimpses of these once-secret domains, and 
their bizarre wavs have left him stunned. 
They challenge his verv notions of matter 
and energy. With Alice in Wonderland he 
eave, “One con't believe impossible things.” 
And impossible, indeed, they sem to be 





In those far reaches of the universe, in those 
bewildering worlds, are places... 

Where aw teaspoon of matter weighs as 
much a’ 700 million elephants 

Where oa tiny whirling star winks on ond 
off thirty times o second .. 

Where: a small mysterious object shines 
with the brilhance of ten trillion suns 

Where matter and light are continually 
sucked up by cevouring black holes, never 
to be seen again. 

Small wonder that the late British sctentist 
J). 6.5, Haldane could say, “...the universe 
is not only queerer than we suppose, but 
qucerer than me ¢£aa Sh ja [st ri 








" . 








The Galaxy, that Milky Way... 
Powdered with stars. 
—MILTON, “PARADISE Lost” 


ROM EARLIEST ‘TIMES tman has 
= marveled at the heavens. But much as he 
B wondered, “What if the universe, and 
what mikes it- go?” he could learn nothing 
about the mature of the stars. He could only 
iry to catalog those visible to the naked eve, 
some 6,000 of them. He had no way ol know- 
jng that the <un i @ star, or that the stars 
blaze with mtense radiation betatse of 
nuclear furnaces deep within their interiors. 
Nor could he tell that the planets, for all 
their brightness, are not stars but small dark 
objects that shine only by reflecter! sunlight 

In his innocence, moan held his own special 
planet to be the center of the starry universe. 
Then Copernicus, whose five hundredth 
birthday the world celebrated just last year, 
dared to challenge this Church-approved 
dogma (pages 626-7), The earth moves around 
the sun, he said, not vice versa. 

lt was'a profound and troubling idea; al 
least one man died at the stake for believing 
i Vet it was still far from the whole truth, 
for it kept the sun at the center of things. And 
thal misconception haunted man's thinking 
until the coming of photography and the 
large telescopes of the 20th century 

Then, just half a century ago, the Ameri- 
can astronomer E«lwin Hubble (page 633) 
conhrmed that some of the furev nebilosities 
on his photographic plates were not nearby 
clouds of gas, 28 most ustronomers had as- 
sumed. Insteacl, they were ialuxies, vast, slow- 
ly rotating congregations of stars, comparable 
to our own Milky Way galaxy. These stupen- 
dows “island universes” lay far bevond the 
bounds of our own great family of stare 

I recall vividly the thrill when Hulblile's 
onetime studerit ancassistunt, Dr. Allin Sand- 
age, took me into the plate vaults of the 
Hale Observatories, al Pasadena, California, 
and showed me those historic plates that 
Hubble had mace with the 10-inch tele- 
scope on Mount Wilson, a few miles away. 


Among the multitudes of stars, “cast like 
sand by handfuls.” appeared a scattering of 
tiny spirals and irregular blobs. So inconse- 
quential those faint smudges seemed! Vet 
their discovery as galaxies immeasurably 
extended our concept of the universe and 
forever destroyed the special position of the 
sun and of man’s workd in that universe. 

Today we know that galaxies are as com- 
mon as blades of grass in a meadow, They 
number perhaps a hundred billion. The huge 
ih-inch Hale reflector on Palomar Mout- 
tain—the world’s largest optical telescope— 
CAN see as many usa million yalaxies inside 
the bowl of the Big Dipper alone. 

How does one comprebend the ineredible 
size of this galuxy-filled universe? Por such 
avweseme distances astronomers think in 
terms of time, and use the telescope as a time 
machine. They measure space by a unit called 
the light-yvear, the distance light travels mn one 
year at the rate of 186,282 miles a second— 
nhout six trillion mites: 


dificult, how can the human mind deal 
‘with the Knowledge that the farthest oh- 
ject we can see in the universe is perhaps ten 
billion light-vears away? [magine that the 
thickness of this page represents the distance 
from earth to sun (93,000,000 miles, or about 
eight Heht-minutes), Then the distance to the 
nearest star (4'/, light-years) 16 a 71-foot-hich 
sheaf of paper. And the ciometer of our own 
galaxy (100,000 light-wears) is a 310-mile 
stack, while the edge of the known universe 
i not reached until the pile of paper is 31 mil- 
lion miles high—~a third of the wuy to the sun! 
Not only did Hubble vastly extend the 
mensure of the universe, but he also enced 
the notion that the heavens are constant and 
unchanging. In 1929 he proved that the uni- 
verse ix steadily expanding, like a balloon, 
He showed that the galaxies are all in motion, 
flying apart from each other at speeds pro- 
portional to their distances. This principle— 
the further away a galaxy is the faster it 
moves—became established as Hubble's law. 
With these all-important discoveries, the 
stage was set for a revolution in astronomy 


Be: EVEN THEN comprehension is 


Probe into the depths of space, the new 155-inch Mayall telescope—second largest 
optical instrument in the world—peers from its rotating dome at Kitt Peak National 
Observatory, near Tucson, Arizona. A viewer perches in the prime-ficus cage, where 


he uses the instrument as & col¢ssal camern 
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that we could 
about the chemical 
of a star. But Comte did not understand the 
which we have 
did not know Lat with 
on optical instrument known os 2 Spectro: 
cecope the astronamer would be able lo split 
the vibrations of starlight into complex pat- 
terns that reveal such things as temperature, 
pressure, density, chemical makeup, magnet 
field, and velocity of 
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Research al the Naval 
“With optichl astronomy 
far more about 
star thousands of light-veurs away than we 
now about the interior of our own earth.” It 
call because of the message of starlight 

Hut slurs send out information fh forms 
ther than ordinary visible light. In 1937 o 
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Bell Laboratories engineer, Karl Jansky, was 
investigating radio reception for a trams- 
atlantic radiotelephone avatem, His wood 


antl-copper untenna, about 160 feet long und 
nivoted sea the whole contraption could rotate, 
HIN POINteC & Mysterious source OF Sialic 
surprise, the racio noise 
fram nowhere on earth, but from the 
our galaxy, some 30,008) light-vears 
The heavens were broadcasting, and 
the music of the spheres wos not just a poetic 
notion piter all! 

Phos was born the science of radio ustron- 
omy, Anew window had opened on the uni- 
Now scientists could analyze lwo kinds 
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‘Asmall...planet...of a minor star . 
off at the edge of an inconsiderable galaxy 
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by metal chahes sometimes bunecdrects of feet 
in rchameter, revealed a different kind of uni 
verse than we had everseen, one m which the 
mest irichtiully violent events were taking 
place. These explosions and collapses re 
leased amaunts of energy that make our sun 
lok the & conelle 

Stil later onother window was opened ta 
the universe, It Was discovered thal a lin 
crystal of germanium, cooled almost to ab 
solute zero by liquid heltum and sent to high 
altitudes by plane or rocket, could detect the 
whole rane of infrared, or heal, emissions. So 
the messace of the stars now came in three 
forms. all vibrations in the electromagneti 
spectrum, which ranges all the way fram 
radio Lo Paris rave (cara, pees 604-605) 

These vibrations citer only in their wave 


lengths ancl frequencies—tradio being. long 





waveléngeth and low frequéncy (that ls, rela- 
mirared 
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lively few wibrations per second 
frequency, and lieht waves being still shorter 
tend still higher frequency 

A= it happens, light and some of the ractio 
waves from spice come through earth's 
atmosphere with relative case. In the case of 
infrared, much of the radiation is blocked by 
water vapor in Lhe atmosphere, but sienih- 
cant wavelengths in infrared still get through 

Hut there are other portions of the electro 
mire thi gorctrum—ihe hirh-frequenc 
high-energy radiations known as ultraviolet, 
% Tay, and gamma ray—that cannot pene 
trate to earth. They cannot get through the 
molectiies and charged particles of “the cirh 
basement window of the atmosaohere.’ And 
fortunate it is for man that these extremely 
Intense and dangerousTadiabonscannet reach 
him. The «mall amount of solar ultraviolet 


that does leak through causes painful sun- 


burn and hints at the lethal qualities of 


Hien herey racllations 
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nd gamma rays also carry from the stars 
messaves that lower-frequency vibrations do 
nel carr Vind “nt astranomers in recent Veur 


have tapped these messages as well by using 





rockets, balloons, and spacecraft to get their 
instruments above the screening atmosphere 

X-ray observations have been made by 
a spacecraft called Uhuru. Another called 
Copernicus (one ol the Orbiting Astronomical 
Observatory series) gathers ultraviolet. And 
a third. Small Astronomy Satellite B, has 
made substantial gamma-ray observations 
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Holes in the heavens, vesterdays 
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Barna’: S-Nebula (left) coils across 
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a six-foot cylinder fixed at the point where 
sturlicht comes to atocus from the big ourror 
below. Here the astronomer can operate his 
cameras during & lonely night's vigil, 

I shivered in the cold air. Dr. Sandage 
laughed. “I've spent a total of about a year 
and a half of 12-hour nights in this chilby 
cage, From now on, however, it will be easier: 
Tonight we'll be using & remote-control tele- 
vision 4ystem in a heated room.” 

In the control room, night assistant Gary 
Tuton maneuvered the huge telescope as Dr. 
Sandage called off the points in the sky he 
wanted to observe. His finding charts had 
been taken from the National Geographic 
Society—Palomar Observatory Sky Survey 
maps, made chiring the 1950's. 

“Perhaps vou don’t realize,” said Dr. Sand- 
ave, “what o supremely valuable gift to 
science the National Geographic Society 
mide when it helped finance the mapping of 
the sky. These Sky Survey charts are used 
nightly at observatories all over the world.” 
POR HIS FIRST OBSERVATION. the 
- astronomer asked the operator to target on 

a focus star, Gamma in the constellation 
Taurus. Gary Tuton punched buttons on his 
hig console. We heard the metal dome ruam- 
bling and creaking like a freteht train as it 
turned to bring the slit into position. Then a 
high-pitched whine filled our cars as the tele- 
etope, 500 tons of glass and steel floating on 
oil bearings, swung. around on command, and 
Gamma Tourt appeared on our TV screen. 
Once aligned, the telescope could be moved 
to the area of the first observation. 

Now Dr. Sandage took aver the fine con 
trols, He was searching fora galaxy whose 
catalog number is NGC 2844, Suddenly it 
swam into view—at first n fuszy blob, then a 
delicate pinwheel with spiraling arms, @ mag- 
nificent congeries of stars whose light began 
its long journey toward us a hundred million 
years age, when dinusaurs walked the earth. 

Gradually the astronomer made fine ad- 
justments, until the galaxy was positioned 
directly on a line that represented the slit of 
the spectrograph, the instrument whose clif- 
fraction grating would spread the Leht into 
a spectral band. Then one more button was 
pressed, the camera mechanism clicked, and 
we telaxed while the exposine was mide 

As we waited, Dr, Sandage told me of the 
enormous improvements in modern optical 
astronomy, “It may seem tedious to you,” he 
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commented, “wating for the spectrum to 
record on the film. But it takes a hundred to a 
thousand photons, or light units, to expose a 
groin on a photographic plate, and even with 
nearly 200 square feet of mirror we catch 
photons from very faint galaxies only one by 
one, We have to allow tome for them fo ac- 
cumulate to get a picture. Rven 4a, we can 
now peta spectrum in nine minutes that Look 
42 hours back m the 1920's And we ect 
better results.” 

He explained that the big telescope can 
photagraphically pick up objects ten million 
times fainter thin those visible to the human 
eve. Electronic light amplifiers are now cut- 
ting down exposure Gime and permitting ob- 
servation of even fainter objects. 

Using improvements like these, astrono- 
mers: probe farther and farther into space-to 
learn how fast the universe is expanding and 
whether that expansion is slowing down. 
With such knowledge they hope to solve nid- 
dies of the universe that man has pondered 
since the time of the Babylonians. 

! asked Dr, Sandage if the rapid flowering 
of so muny new kinds of astronomy, opening 
up all parts of the electromagnetic spectrum, 
was driving the optical astronomer and his 
photographic plates out of the picture. 

“On the contrary,” he replied, “it's driving 
him crazy, because there is so much more to 
do. The radio and M-ray astronomers must 
have optical identification of what they are 
detecting to complete the picture. They come 
to us for that. The same true of distances. 
After the radio astronomers discovered the 
Increcible quasars, it was the optical ustron- 
omer who measured the red shifts and de- 
termined that quasars are the most distant 
objects known to man.” 





There is nothing so for removed from us 
as to be beyond or reach 
or so didden that we cannot discever ol. 
— DESCARTES 


QO UNDERSTAND the quasar, one of the 
[os mystifying objects in the universe, 

it is necessary to go back a bit into history. 
In the early vears of radio astronomy, after 
World War I. observers discovered many 
celestial objects that emitted radio frequen- 
cles but were apparently invisible in ordinary 
light. Eventually some of these sources were 
found to coincide with nebulae (as ancl cust 


National Geeeraphic, May (974 


remnants oi 
cumernovac (exploding stars). or with galaxies 
But until (960 nothing as small as a star (out- 
dde our own solar asstem) was known to be 
a Pech source 

Then 
raclin 


ciscavered i 


clouds between the stars). with 


Allan Sandagre 
Viatthews 
clariike 
MILE 
inumber 45 


came a bombshell 


astronomer Thomas 
most unusual 
object in the exact location of a radio 
Wh ELS 
in the Third Cambridge Catalogue of Raslio 
sources) Immerately it became a phenome 


and 
Point 


iC 49 


whose designation 


non of intense interest to astronomers all over 
the were 

Az the months went by, other radio sources 
Wer 
same kind In time they proved to be compact 
blue obwrcts that emitted strongly in ultravia 


identified with optical objects of the 





let n¢ Well ac the ructio portion of the spectriim 
And they tended to Huctunte in brightness 
over short periods of time 

They 


sources, Of Quasars for 


“quasi-stellar racio 
Wobady had 


wey Were 


Were hamcg 


L, rr 
SALE th 





ihe shehtest idea what t 

Then came the real shocker. One dav carh 
in 1963. at the California Institute of Tech 
noley in Pasadena, & Dutch-born astronomer 
Niaarten Schott 


mew |, 


named Ws lucdwvineg tne 


spectrum oft & discoverer C(uUASaT 


Rnown as 3 i (right), He was puzzled by 
the fact that the 
Lhe steectrom 

CLircimarit 


understood 


tttern ol emission lines in 
was not familins 


snectral wie | |- 


ae i 


Tdentivine 


Peo rns 
lor 
=[ATs 


DONEC prions 


Chemicu) elements in the (ine. set of 


it eacily recomnizgable gt 


PnthicaAbhing emissions 


ited Nvidrogen aloms, another piat- 


nes, for example, 
certain wavelength: ms 
from eM 
tern signifies calcium atoms, and so on. But 
the lines im 34 did nol muke sense 


tt dawned ar Gr. Schmidt thuat 
wos there, but not in the 
shifter 


woaveleneth, endl of 


LICHT 
the familiar pattern 
expected place. It wi far down 
toward the rec, or longer 
the soectrum, Uhie red shift was much more 
pronounced than those thatastronomers were 
aerdstomed lo $eene 

“That night,” the 


Wink In & =thte of cishe let [ ihn 


astronomer recalk, “I 


Home tip iah 


wile, “Sarnething really incredible hapnened 
to me today,’ 

AL ors 
Schmuct’s startling 


But wi 


that Ih 


was wnbeliey- 


Mmoast Screens Agreed 


Lica Gey err 4 
ity Tes examined the spectra 


other 


shifts 


ven Cie 


quasars, they found even larger 


The onzing) quasar, 7C 45, had a red 


I hs fray revue if fray. Pg 


avd 


GUARAR. 












Pere 


GOR Ser 


| COMPA 








SS - H 
= =— 
—— 
ss 
BLUE 





Deciphering the cryptic quasars: These 
nowertul radio sources cach emit the fantas- 
lit enerey of a bunedred laree galaxies But 
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in bmovhtness Taster than the time it takes heh 


a rT a T r ry rr tk 1 
o cross it Therefore if 4 quasar is Seen 


change substantially withitt @ week, if can i 
only a few thoes larvwer than our solar svstem 
which light con crass in just about halla cay 
By contrast, went requires [00,000 years to 
traverse our calax) 

So the quasar are remarkably small, ce 
lestinliv speaking. But if they are se small, 
anid vet we can see them at such prodigious 
cistunces, they must be emitting energy at an 
unheard-of rote. In fact. some quasars pro- 
luce nie Chere. than a huntdrer Llarre isi 
axies, totaling 35 many as ten thousand Gillon 
tere In one second a typical quasar throws 
out cnough energy to supply all earth's elec 
trical needs for billions of years 

To account tor such stupendous energies | 
mihicult Some scrntists beleve thal even the 
nuclear processes in the atom dre pot aul 
cient, and sugwest such extreme sources a 
missive gruvitational collapse or even the 
annihilation caused by collision of matter 
and IES counts Y [aur antimatter 

And thal is one reason whia few scientists 
rere lenth ti bet hperure ipa ihe QUASIPS Ae Crips 
cosmoloticni—that i4, at the outer reaches of 
the universe. A small group of astronomers 
argue that the quasars are local, probabls 
“none nearby galaxies, and that the large red 
shifts are cated by gravitation or some other 
circumstunce, not by ewill recession at gren 
distances. If this view 14 correct, then of 


course: the Quasar ure not emitting phe- 


nomenda) amount= of enercy at all 

ft the large majority of -astropirysirists 
laver the cosmological theory, Ac the mist 
minent of Dutch astronomers, Professor Jan 
Cort of Laiden (ibeervatory in the Nether- 
lands, told me, “Lf the quasars are not cosmo 
logic. if Wow led raise 50 MAN queshons Cre 
Cmnel willing to countenance them. I think 
the quasars are extremely important for 


cosmilorcal research” 





Vaatien Schmictt himeell leans toward this 
view: “I think of the quasar as the brilliant 


Taking tpace s temperature... Arming his tel central core of some much larger objet, per 
=O ci ie arith Serer cf Sui rerroced FermAaniium hace Lhe - Pi ra tril of Re about Et he harn 


lin the gold-plated box abowe his hand), Protess But we kniww very ttle vet, and it ds still 
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tency uncertain.” 
With philosophical humor he adds 


Converting Unese mifrare] readings inte a colo ae 
“When we look ata quasar over such enor- 
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dust hide the center of the galaxy from optical @lmost to the beginning. Are we therefore 
attranomers. Duel anol eas may cometitule ae secing now almost all the available universe? 
nificant part of the matter in the universe Will we get cosmic ¢lauetrophobiar 
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HILE QUASARS. pour out their wn- 
precedente energies af cosmolomca 


; ‘ : - iy 
distances, startling and more reacily ob- 





cerVable events are toking place much neare! 
home. They involve the violent collanse of 
stars within our own galax 

fo mortal minds, which measure things on 
the time scale of human history, stirs appear 
to be orverlaeting. but on & cosmic time seal 
stars pass through o well-defined life evel 
Lhey ace born from clouds of dust and pas 
ichiets ry drogen), live long pnd relativels 
HnevVentiil bves pouring out enerey, and then 

lc (page 606). Their deaths are of special 
interest lo aetrophveicists, for slellar corse 
hecome some of the strongest objects in the 
UnMVerse, nnd the explosions thuring stellar 
death throes fill space with stardust from 
which new stars and planets are born 

[t may come as ashock to learn that nearl 
all the atoms m your body and in the carth 
Were Once Part “oa star that exploded and 
disintegrated. And probably thase same atoms 
were once the chebrié of still an earlier stor 

ur own sun wit born, astronottiers be 
lieve, ghbowt five billion vers aro, [he naw 
of a givantic ewirllne nebula of was and clyat 
43 the particles coalesced, gravitation pulled 
them swiltly together and they heated up 


Within a few million year—a short time in 


" 
Li 
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cosmic terms—the new body developed with 
if r Fi i Le | iri FE rp to Pri I]. 1 
nis cdecp intenor A Lem peratife Of) Aon 
of degrees, enouch to ienite the processes of 
1 \ — in et me a. a . i * F = 
nuclear fuston. Hydrogen atoms fused to form 
TAU alos, f-ivineg of enerey in Wal pracess, 
and the sun began to shine 
} t 
Cur star has changed little since then, and 


ihelw it-will chanie tittle for the next five hil: 


ia — J = = | a = a 
Hon Var nitt at ite end f tho imc he be 
Orogen ot its center woul fer exhaustion, jin 


the outer lavers will begin to expand 

Then ict ring Lh WG des i ling Ped Theorie 
i stellar evolution, a@ strange tate will con- 
front anv life on earth. The sun will begin 
swell ond redden. Eventually a blowted rec 

in Wil loom across some:25 percent of the 
eky. It will have expanded a hundred times 
In chameter and increased a thousand times 
In brightness, its hot breath may have melted 
the inner planets, Mercury and Venus. The 


earth will be (Continued tn pate 674 
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Alpine peaks pinpoint racin intensities ina third 
portrival of the Whirlpool, by another computer 
plot. Such seemmely three-dimensional yiews 
Tt instant tclentificaton of the location ane 
relative strencth of invisible enercy sources 


supernova—that suddenly shone more bright- 
fy than Venus. For several weeks it was 
visible in davlight, and it did not fade from 
the night sky for more than a vear. 

The second event eccurred in 1967 at the 
Mullard Radio Astronomy Observatory of 
the University of Cambridge in England As- 
tronomer Antony Hewieh and a research stu- 
dent, Jocelyn Bell, were examining strip-chart 
recordings froma new antenna highly sensi- 
tive to fluctuating racio enerev. They cis- 
covered mvsterious signal, repeated on 
aeyeral occasions, When the antenna was 
pointed at a particular part of the <ky, Closer 
inspections of the signals, muade with a faster 
recorder, revealed o strange senes of peoks 
smaced ah precise intervals 

“Tt lonker! ricticulous,” Professer Hewish 
told me later when be showed me the historic 
recording. “You just don't aet pulses like that 
from the skv." 

Thinking that the pulsing :stenals mizht 
carry a message from a civilization on the 


The Jneredible Unnverie 


planet of some distant star, the Cambridge 
scientists dublsed the source LOM, for “Little 
Green Men” Only when measurements cis- 
proved the idea of such signals was the 
discovery announced, in early 168 

By then it was clear that the astronomers 
had come upon a new kind of star—"one of 
the most marvelous pieces of architecture in 
the universe,” as A-ray astronomer Herbert 
Friedman called it. This belief was strongly 
supported by discovery af other pulsing stars, 
wheer intense bursts of radiation came with 
clock like precision al rates as slow as every 
four seconds and as fast as J0 times: a 
second. Logically enough, they came to be 
called pulsars. 

One of these stars held unusual sienificance 
ft was located about 6,000 light-years away, 
right in the middle of the Crab Nebula, which 
shows up in photographs as o beautiful glow- 
ime Clowe of gas laced with a tangled web of 
filaments (page 610). That nebula is the debris 
from the supernova explosion seen by the 
Oriental wstronamers in 1054. ft has been 
expanding outward al velocities of about OO) 
miles a second, until today the cloud is some 
ten light-vears across, [It is one of the most 
glamidrous and intensively studied objects 
bevonad the solar <vetem 

‘As long ago as the 1930's, Dr. Robert Op- 
penhermer and others had prechcted that the 
collapse of @ massive star, several] times the 
mass of our sun, could lead to-a stable object 
very much smaller than a white dwarf, In the 
end there would be a wildly improbable and 
incredibly dense object about ten miles in 
thaometer. The tmmense gravitationn) force 
would crush the very atoms themselves, 
squeezing out all the space and leaving 
chiefly nuclear particles culled neutrons Por 
such a strikingly imaginative body of ultra. 
denise matter, 05 yet undiscovered, they 
comed the term neutron star. 

The discovery of a pulsar in the Crab tn 
1965 verified these exciting speculations 
Very soon tt became apparent that the pul- 
cars must be rotating neutron stars. Onlv a 
bodv as amall as a neutron star could rotate 
30 times ssecond, as does the Crab pulsar, 
and not fy apart from centrifugal force 

Although the exact nature of a neutron 
star is sul largely theoretical, the concept has 
been soundly worked out ond is widelv ac- 
cepted Here is the scientific consensus 

Collapse takes place within seconds. The 
outer layers of the gaseous envelope of the 





617 


star tag behind, and the shock wave of the state of matter, far exceeds Anvihing anown 


collapse blasts them into spice. So to an ob- in our ordinary Woodthd—a nun bilbion thine 
erver ian pears to be anexplosion, one af the the clensity of water, A teaspoon of newtron 
crentest dismay of hrework< if Lhe univers tar maternal would weich a billion tons—the 
[his is the supernova equivalent of those 200 million elephants 
Cin the shrunken neutron star left behind, “Tf | could drop it on the floor,” save raclio 
a —_ : an 0 eS | ——{ 7 ; nnll | ; 
crrawitational enerey raises the tempecrature to asironagmer Frank Lirake of Cornel! Liniversi 
many millions of degrees, vet the kilometer ty in a flieht of fancy, “it would have 
thick crust «4+ a fantastically =olicl and nei enourh energy, this billion tone tut, tn 
=i i | z 7 Pons | poh | i fall in it 1 rien | t} i r thir ir] ii : i] ih i a 
CTVsialliifie Material, ime Stier ian rive Lhe Wat irPouen Lae erin, #o ou 
Stee] (10° 1s eauentiic shorthand for a num the other side, and then come back dow 
ere Va eee wy oe 5; 4 1: , ke a) i 7 -— ) a 
ber reoresented by 1] followed by 15 zeros] throudh lhe hole and esciilate hack ond torth, 
inside, the negtrons form a superfluid with till it finally came to Test at the center 
almost na wiseosty it we lane the whole orth to ney 
lDlensity af the neutron star, an extreme tron star density, it would be 100 meters 


[3 ei feet | a lig meter.” hia Eh lcls 

As for Malvin KRurdennan of Columbia 
University puts it, “It you took all the hu 
min beings in the world and out them in one 
raindrop, vou would have such demerty 

Calculations show that an object as dens 
As neutron stir mist aise have prevlioniish 
concentrated gravitv—a humired Duo 
times that of earth, So strong 16 the gravita- 
nora Sl La a neUbron-siar mountain cot 
ree no more than an inch and to climb i 
would take more enerzy thin vour metabo- 
ism can crenkte in a lteume 

Suppose tere were wn carthquake 
moar properly, a starquuke—whal would 
happen: Smee wetronomers beueve they ma 
have detected such events. Thev have seen 
HuIiserSs surienly spinning ever so slight 
fnéter, in one cose about ao ten-millionth of a 
second faster per revolution. such aspeedul 
might mean that the rigid crust of the neutron 
Siar bas racked intl the star fas shrunk 
about half an inch. Trivial? Not at all, On 
earth that would be ecquivalent to the surfac 
sliddeniy falling 40 feet. And the enerm 
releaser| by the neutron stars hiccup would 


equal the licht of the sun for an entire veas 


1 4 a h . 
Except for such biccups, the syncopated 
Ae 
rhvthm of the Crab pulsar seems fantastical). 
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more than 10.000 times that of the sun 
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treneth onions of times the strongest helo Fhorne of the California Institute of Terh 
fe Have evi reaterl on earth nolo i f the world thorties of 
In this fell the sninning bea eromes an collapsed star 

enormously powerful electrical generator. lt It impossible to tell.” he answered. “Vou 
ict i} i CITI lingshot. acceleratine will never be able to see inside a black hols 
electrons and perhaps protot nearhy thi ind] Vou can never know What has happened 
sneer] of leht, until they rartate strong beam risa ince no enerey In anv torm ever 
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that of a star. We believe a black hole is an 
extremely smooth structure; it can never 
have ripples or mountains. Anything it traps 
can never escape. The black hole can neither 
split nor decrease in size; it can only grow, 
and nothing can prevent it from growing.” 

ft is their enormous gravitational pull that 
permits indirect detection of black holes. 
Obviously, looking for a minuscule black dot 
in a black sky is futile. But some black holes 
are believed to be paired with visible stars, 
The members of each pair orbit about each 
other, and the black hole steadily attracts 
gases falling from its larger companion. As 
the gases spiral in toward the gravitational 
trap (hut before they disappear), they collide, 
compress, and heal wp to enormous tempera- 
tures. The resulting intense X rays became 
the clue that should signal the presence of the 
black bole. 

In fact, the X-ray telescopes om rockets 
and satellites have helped produce the first 
evidence of the existence of a black hole. In- 
tense emission is coming from a powerful 
but invisible X-ray object called Cygnus X-1, 
bout 8,000 light-years away. It is estimated! 
to be much greater than three times the 
mass af the sun, too massive for a neutron 
star Ane it revolves with a supergiant star 
known as HDE 226868, from which gas 
clouds seem to be swirling around and dis- 
appearing into the invisible. partner (paint- 
ing, preceding page). So the black hole is no 
longer purely hypothetical! 


large black bole at the center of our gal- 

axy. Possible evidence comes from an im- 
portant experiment by Dr. Joseph Weber at 
the University of Maryland that apprars to 
show powerlul gravitational waves, conceiv- 
ably coming from the galactic center. Other 
scientists performing similar experiments 
have not been able to repeat Dr. Weber's find- 
ings, but it is generally recognized that grav- 
itationa! waves should be emitted when 
lumps of matter fall into the gravitutional 
well of a black hole. 

“Ultimately,” savs Kip Thorne, “if the uni- 
verse itself does not collapse gurl clie first, 
the black holes will ext up all the matter 
in our galaxy. Already, as much as one ten- 
thousandth of the universe might be down 
black holes. We wouid like to sweep this fact 
under the ruxz, but occasionally we drag it 
out and Jook it in the fare and shudder.” 


ite SCIENTISTS speculate about a 


620 








Absence of evidence ts not 

evidence of absence. 

—ANON VMOU 

FAUITE THE ODDEST TELESCOPE 

i | have ever seen is buried nearly acmile 

deep ina gold mine beneath Lead, South 

Dakota It has no lenses or mirrors, none 

of the usual structure for looking at the 

heavens Rather, it consists of a hundred- 

thousand—valion tank full of cleaning Nuid 
(opposite, Delow). 

Its sole purpose is to look inte the very heart 
of the sun, and it does this by trying to cap- 
ture one of the most elusive particles known 
ti man—the electron neutrino, This kind of 
neutrino js:so elusive, in fact, that scientists 
have never seen it in nature, only in the labor- 
atery. Yet such neutrinos are believed to be 
manufactured in prodigious quantities in the 
sun asa product of the nuclear reactions that 
give the sun its energy. 

The seutring is described as an extremely 
tiny nuclear particle having no mass and no 
electric charge, ane it tes with the speed of 
light. [tis not readily affected by other matter, 
and it could easily pass through a million 
miles of lead without being stopper, So it 4s 
well-nigh impossible to cateh. 

But Dr. Raymond Dhayis, Jr, and hts col- 
leagues from the Brookhaven National Lab- 
oratory have cevised a clever trap with a 
tank of tetrachlorocthylene cleaning fluid 
(CC). Shielded by nearly a mile of rock, the 
cleaning fluid is protected from cosmic rays 
and electromagneétic radiations at earth's sur- 
face. However, neutrinos penctrate the rock, 
and, as they fly through the cleaning fluid, an 
occasional ane interacts with a chlorine atom, 
Lransmuting it into an atom of ractoactive 
argon 47. The experimenters flush the tank 
periocically with helium to extract the argon 
37, and by counting these radioactive atoms 
determine the number of neutrinos they have 
presumably detectect 

Mysteniousiy, the meutring count over a 
period of seven wears has run far too low— 
lees than a fifth of what careful calculations 
predict it should be. [t raises the question of 
Whether any neutrinos have actually been de- 
tected. Bul to some scientists this shortage 
carries the foreboding suggestion that the 
sun is temporarily slowing down, that nuclear 
processes at the center of the sun are less 
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otherwise. That's only one thousandth of one 
percent of the hundred billion stars that are 
our galactic nerhbors, vel it represents a mil- 
lion “populated” planets, 

A growing number of scientists would say 
this is not an unreasonable estimate. Since 
other galaxies are believed to have, on the 
average, as many stars (and therefore planets) 
as the Milky Way, and since there are an 
estimated hundred billion galaxies, the num- 
ber of extraterrestrial civilizations could be 
truly astronomical! 

Estimates such as these take on added 
meaning from the recent discovery, chiefly 
through radio astronomy, of arich variety of 
molecules in what was once thought to be 
barren space between the stars. Among these 
are molecules such a ammonia, hydrogen 
cyanide, formaldehyde, and water, They con- 
tain the basic chemical cléments—tarbon, 
hydrogen, nitrogen, and oxygen—that account 
for 99 percent of the living material we know, 
Some of these molecules are called “biological 
precursors’; when subjected to intense rach- 
ation or electnical discharges, they can pro- 
duce the more complex amino acids that are 
the building blocks of life. 

And so belief that life exists outside our 
own tiny corner of the cosmos is growing 
strongly, And we need not agree entirely with 
the cynical writer who said of the stars, “If 
they be inbabited, what a scope for misery 
ant folly. If they be not inhabited, what a 
waste of space!” 





This is the way the world ends 
Not with a bang but a whimper. 
—T. 5. ELIOT, “THE HOLLOW MEN" 


OW IT ALL BEGAN and how it will all 
4 end—those are the cosmological ques- 
tions that stir men's minds most deeply, 
Only a few vears ago the astronomical 
world was vigorously engaged in debate on 
origins. One school said the universe began in 
a single titanic éxplosion, the “big bang,” and 
has been expanding ever since, The other 
said yes, there is expansion, but there was no 
big bang. New matter is constantly being 
created to replace thal lost by expansion, so 
everything is in a steady state. 

Today most astronomers regard the stewdy- 
stale theary as deal One of the nails im its 
coffin was a significant discovery by Dr. Amo 
Penzias and Dr. Robert Wilson at the Bell 


The Incredible Universe 


Laboratories at Holmetel, New Jersey. Search- 
ing the heavens with an unusual horn-shaped 
antenna, Lhey detected in the microwave re- 
gion of the radio spectrum an unexpected 
faint radiation that came equally from every 
direction: It represents precisely the kind of 
radiation that would exist in space ata tem- 
perature of 2.7° Kelvin (about 455° below 
zero Fahrenheit), 

Moreover, it is the kind of racation that 
had been predicted on the theoretical grounds 
that a big bang had occurred long ago and 
that the primordial fireball had been expand- 
ing and cooling ever since. [t is just about the 
temperature to be expected some thirteen bil- 
lion years after such a big bang. 

So the microwave background whisper 
found by Penzias anc Wilson may be the dy- 
ing echo of the bie bane. 


Sandage believes that the universe mreht 

collapse in on itself eventually. He has 
measured very carefully the rate at which the 
galaxies are expanding outward, and he finds 
that the rate is slowing ever so-slizhtly, So, 
he suggests, Hf the slowdown is enough, grav- 
ity will eventually pull all the galaxies back 
in, just as o ball thrown tnto the air slows and 
falls back to earth. 

It is not clear if the slowdown is enough, 
and Dr. Sandage does not know precisely how 
to interpret his observations of the ancient 
light that left the distant galaxies 4o long ago. 
But by one set of his calculations the expan- 
sion could go on for nearly 30 billion more 
years, and then the contraction would take 
another 40 billion. 

A major mystery hangs over this hypothe- 
sis, however, Computations of the amount of 
visible matter in the universe do not show 
nearly enough mass to arrest the outward 
flight of the galaxies by gravitational pull 
And so scientists are secking additional invis- 
ible matter throughout the universe—in faint 
stars in galactic halos, perhaps in intergalac- 
tic gas and dust (not vet firmly detected), and 
in biack holes. 

If the missing matter is not really there, 
then the ultimate fate of the expanding, 
cooling, dying universe might best be ex- 
pressed by the words of T.S. Eliot in his 
poem “East Coker": 

“© dark dark dark. They -all go into the 
dark, The vacant interstellar spaces, the 
Vacant inte the vacant” | 


fs: HOW WILL IT ALL END? Allan 
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hes tichtin the miridle of the heey 
eng.” the Greek astronomer Prolemy 
asserted. His concept helped shackle 
men's minds for more than a millen- 
nium. Then Nicolaus Copernicus, a 
acholorly and unassuming adminis- 
trator in the Raman Cutholic Church, 
trigvered ao revolution that dislodged 
earth—and man—from the center of 
the wniverse 

Born in what & oow Foland in 
1473, Copernicus pursued a Renais- 
cance echucation that equipped him as 
physitian, lawyer, economist, miathe- 
maticgn, and astronomer. While 
serving as a cancun at the cathedral 
ot Fravenbure (now Frombork), be 
quietly studied the movements of the 
nlanets dint! stars and comled a 
massive work propounding his radical 
views. Word of them gradually spread 
wire: Earrope, bart tor religious aie 
politcal reasons the reluctant rev- 
olutionary delaved publication until 
the year of his ceath, 1344 

Then the world read the words 
that transformed! the universe: “As if 
waited upon a roval throne,” stated 
Copernicus, “the Sun mules the Garmils 
of the planets. as they circle round 
him.” At the same tine he explained 
the alternation of cuy and night by 
the earth's rotation on its mis 

"The fool wants to tur the whole 
science Of asironamy upside down, 
Martin luther ts reputed to have 
warned Copernicus did just that, and 
ih doing so set pstronomy free 
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Hon EIMTORIAL Tare 


HEN TO SOW, and when to reap? How to pre- 
dict the heavenly movement that <ignal religious 
ritunis? To unswer such questions, the ancients 
studied the awesome night sky—and thus. gave 
birth to astronomy, man’s first science. 

This “science” bore strange fruits. Egyptians of 4,000 
years ago envisioned the celestial vault as the star- 
spangled torso of the sky goddess Nut, arched over the 
earth. Fach evening she swallowed the Setting sun, 
which curing the night journeyed through her body to be 
born anew the next morning 

Early Greeks thoucht that a spherical shield protected 
earth from distant fire; flames flickering through tinv 
holes in the shield explaimed the twinkling stars. And 
medieval writers constructed a: cosmes in which a her- 
archy of angele moved the celestial boctes 

Aimost alwavs earth reigned at the center of the uni- 
verse—even though Aristarchus, a Greek of the third 
century Bc. suggested a system in which the earth re- 
volved around the sun. But his notion faded in the face of 
contrary teachings of the revered Anstotle and Ptolemy, 
especially when the Church came to support the earth 
centered belief. Not untilthe 16th century did Copernicus 
spark the intellectual explosion that liberated! man from 
his misconception, 

Nat surprisingly, the challenge of astronomy—to 
fathom creation’s grand design—lured the towering 
intellects of each era As a skeleton kev to unlock the 
heavens, they devised new forms of mathematics Ex- 
ploring the universe, they lifted the human spirit. “As- 
tronamy, noted Plato,“ compels the soul lolook upward 


non to ser the neavens through atelescope. Delian 


Lyoaie 
ecliy the Itt TROT re VsCiet ciscevered Mmaeunlains 
Lhe moon, the phases of Vetus, the four “litthe stare” attending 
Jumter. Scanning the Milky Way, be beheld countless stars never 
hefore seen, Observing twrepetsa traversing. the solor clisk. bye 

ooiuced that the sun rotutes 
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Pon, gel creased to cuin Lohurcn acteniance of the theory. Al 
temoting to convince skeptical prelate: (night), he exolains thi 
Unmr mountains and moon of Jupiter When the Church proved 
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NEWTON When bubonic plytue para 


Ivzed England in 1665, fase Newton, then 22, 
left Cambridge University to ocarry on ‘his 
studies af home. Righieen months later, when 
the plague had subsided, Newton had deter 
mined basic principles of fight and color, cre- 
Atel integral pnd differential calculus, wane} be- 
kun to define the working of gravity, 

Kemer before him had unlocked the secret 
ol the planets” paths, Aut way did they swing 
eliiptically omouned the sun? Supposedly in- 
apired ty the sight of an apple falling in his 
purden, Newton formulated the law of eravi- 
tation=——thet bewhes attract oach other with 
force directly proportional to their masses and 
inversely proportional to their distance wpart 
Correlating this theory with his- laws of mo 
ton, he employed his newly developed calculus 
to deduce the orbits of celestial objects. What 
Kepler had ciseovered from Tveho's observa- 
tons, wewton cole now explain and calculate 
for any heavenly body 

His findings appeared in one of the landmark 
books of all time, Paritlere Maar WVatureica Prin 
crpia Mathematica. It contained his laws of 
muition, mchucding the familiar “to every action 
there 15 always an equa anil opposite, or com 
trary, reaction.” From his understanding af 
gravity he determined the moon's effect on the 
tides, He made the first reflecting telescopes, 
one of whith t still a cherished farseesinn at 
the prestigious Roval Sodiety, to which i earried 
him membership His discovery that a priem 
eepiirotes livht inte component colors led to the 
nurach: of star study through spectral mialysis 

When Sewton died at 84, his countngmen 
buried himin Weetminster Abbey among kings 
ancl bishops, with a fttme epitaph: “Mortals, 
congratilnte yourselves that 40 great a man hae 
lived for the liomie of the hitman race.” 


HERSGHEL setting in. enstand 


iM, Geermun-born musician Willan Herschel 
acquired a small telescope that launched a life- 
lon fae ration wilh the heavens. Alaking ever 
later instruments, he methodically searched 
the skies for whatever be could find. Fame 


fame in tS) when, al aee 42 hits jimscoverec 
the planet Uranus. He also detected double 
stars with interlocking orbits—nproof that New- 
tons law of pravitation applied outside the 
colar svetem. He discovered the general shape 
of the Milky Way and the path the sun follows 
through space, carrying the planets with it 

Hersthel’s most ambitious tele come 40 
fect long, proved impracticable. Here he goes 
to. observe with hie sister Caroline, herself the 
discoverer of eleht comets, and his son John, 
whe aio became an eminent astronomer 
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By CHARLES McCARRY 


Photographs by J. BRUCE BAUMANN 


SATS Ah EAP APE 


TWAS MIDNIGHT, and we were waiting 
In the heart of the Kentucky Rivuegrass for 
& granddaughter of Native Dancer to be 
born, For three nights, as April cain beat a 
fidgety rhvihm on the roof of Bill AHayves's 
stable near Lexington, we hac breathed the 
sweet scent of hay and horses while keeping 
birth watch over a 20-vear-old bay mare with 
the wondrous name of Golden Florin. 

My companions were Nancy Haves and her 
brother, Billy, who Ll months earlier had 
bred Golden Florin to Kanumera, son of the 
great pray Dancer. At oa d-year-old, Native 
Dancer won every race he ran except the 
Kentucky Derby. Billy, 21, and Nancy, 17, 
had a luckier ancestor: T. P. Haves won the 
Derby in 1914 with o bay colt named Don- 
erail, a 91-to-1 long shot “That,” said Nancy, 
“is just about the greatest dream a Kentuck- 
ian can have come true,” 

While the foal dreamed in her dam, we 
talked of the good hfe Billy and Nanew have 
lec. Their parents, Gilland Jane Hayes, make 
a business of caring for other people's Thor- 
oughbreds—midwifng foals, transporting 
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Fast horses and gentle living stil] work 
their magic tn a land of green-carpeted 
beauty. Thoroughbred yearlings above) 
imimba) peross a Kentucky pasture 

at dawn. In the evening of his. years, 

folk singer John Joacoh Nilee (right) 

hogs -a dulcimer of his own making as 

he conclodes “The Hangman,” an old 
Enilish ballad that he popularized 


mares 10 breeding sheds and colts to Ken- 
tucKky farcetracks, nursing horses back to 
health after surgery of other treatment in a 
modern hospital the Hayes Haven Farm 
leases to o team of Webtermarians. 

Billy and Nancy have been helping their 
father in the maternity stalls since early 
childhood, and for both of them the experi- 
ence is magical, “To me,” said Billy, “watch: 
ing a foal come inte the world is-just the most 
splendid sight the Lord hos ever let me sce." 

In the marches of the morning I joined 
Billy in silent praise of the miracle of life. 
Golden Florin at last lav down and went inte 
labor, Billy and Nancy, their young faces 
alicht with s«vmpathy and ther hands quick 
With skill, knelt besice the mare, murmuring 
enCOUrageMment and giving gentle assistance 
After a few painful moments the foal dived 
out of her long sleep, and into the life of speed 
and racing silks to which she had been bred 

Billy Hayes’s love for horses and his bright 
optimism about them are as natural ina boy 
from the Bluegrass whose ancestor won the 
Derby with a long shot as are beauty and 





tcetiness ina Thorovwehbred. The true Blue- 
erack—rolling countryside lovely in its fer- 
tility and resonant in its history, extending 
thirty miles or so in all directions fram Lex- 
ington in central Kentucky (mapa, page 647) 
—s noted for many things, such as bourbon 
whiskey, burley tobacco, noble architecture, 
melodious English 
snoken on the planet. But it famous, above 
all places in America, for blooded horses. 
[tis the bloodline of the Thorouwhbred that 


and some of the mos 


at 


Dreaming of the starter’s bell, a pony boy leeds at 


ties time together in the Bluegrass Thorouirh- 
breds punctuate the present—fortune:on the 
hoof, hope oon the wing, art on the gallop— 
behind white fences that flow like brical lace 
to the horizans. The anvestars of this ereasl- 
hearted breed carried the firet settlers across 
the Alkechenies while the American Revolu 
ton blared at their backs, and generations of 
Thoroughbreds have borne matching genera 
ions ol Kentuckians into battle, into fame— 
nnd sometimes into penum—ver since 
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A étrinver stunding besiddé me ot the rail of 
Lexington s Keeneland Race 
COuFSE spoke a single sentence that captured 


the Kimenipe te 


lawelsy Freen 


tween horse and man in the 
Bluerracs. [twas just. after dawn,and we were 
lovousiv erect m 
the stitrups, a8 he breezed o fine Derby pros- 
pect collec Qhur Native. In the silence of the 
sunburnt morning we could hear the rhyth 
mitt tive of the colts hooves on the breast 


of the earth. My 


waiching On exercise bov, 


i hite-hairer| 


neinbhear, 


Heart 


yy fae Ailweurass 


chose for my 





Thorquchbred throweh early-morning fog at Keeneland Hace Course 


kept his eves fixed on Lhe fiving horse as he 
spoke. “Sounds like a mans heartbeat, don't 
ite he smd 

The he 
stronger than in the springtime weeks before 
the Rentucky Derby, ancl this was the time I 
wisll being born, 
mares were being bred, andl the frst warmth 
aWeoat On 
who woul carry the 


‘rt beat ii] the A luerrass Ss hevet 


Fouls were 
the vear wis Tading the flanks 
‘-vear-olels 
Klueerass leven] thio the very center of 


Ch i 


excitement on the first Saturday in May, at 
Churchill Downs in Loautserville 

A special kind of electricity surrounded the 
oth running of the Kentucky Derby in 1973, 
and a horseman named Tom Hurbut told me 
why, [ found Mr. Harbut running a curr 
comb over about a millon dollars’ worth of 
borseflecsh, He handles stallions at Lexing 
ton's Spencdthrilt Farm, where Nashua, Ma- 
lestic Prince, Gallant Man, and other 
champions stand at stud. His father, the late 
Will Harbut, took core of lan of War, ond he 
Wy cts, like hie bee a ee PEC with thie iit 
of poetry 

“My daddy was the one who called Afan a’ 
Wor “the mostest horse,” and he was right,” 
said ‘Tom Harbut “Burt that don’t mean there 
won't be another Mano” War someday, That 
ureat blood just goes on pumpin’ till it has to 
come together in one superhorse. Happens 
once in fo lifetime, but ft can happen any 
morning. That's what evervone is waiting for: 
and hoping for, all the time." 


What? A Superhorse From Virginia? 


The Derby still lay in the future, but Tom 
Hurbut, like most people in the racing world, 
had more than a suspicion that the long wait 
for a superhorse was over, At The Meadow 
farm in Virginia, the handlers of Secretariat 
were calling that magnificent chestnut colt by 
one of Man o War's old nicknames—"Bie 
Red" In Firgiata—that was the rub! 

[ asked another Spendthriit groom, Clem 
Brooks, tf it didn't sting that Secretariat 
his breeding rights already sold to a syndicate 
of investors for $6,080,000, or more than his 
weight in golel—should be the universal fa: 
vorile to become the first winner of the 
Tnple (Crown (the Derby, the Preakness, and 
the Belmont Stakes) since Citation in 1948 

Mr. Brooks chuckled. “Secretariat may 
Have grown up in Vireinia, but his daddy is 
Bold Ruler of the Bluegrass,” he saicl “Tf that 
Virginia horse wins the Triple Crown, he'll 
be @ Bluegrass horse by the first dav of 4um- 
mer, Ali the great ones belong to Kentuck, 
we keep em going on forever down here, talk- 
ing about ‘em. and talking about. ‘em until 
even we forget they didn’t grow up chewing 
on bluegrass and drinking Bluwegross water.” 

Ano. indeed, after he had won the Triple 
Crown, Secretariat came to the Bluegrass to 
stand at stucl at Claiborne Farm in Pans, 
where Bold Ruler begat him in the «pring of 
[909 from a mare named Somethingroyal 
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color than a stranger might ta.” 

So KRentuckin will volunteer thi 
mation that there are 
Missourt, Virginia, Pennsvivania, and Ten- 
nessee a5 large as the one aroun 
Att ni Walnl if iscuss the theary thai 
Kentucky bluegrass (Pea profess) is a Ey 
that grew umn North Ami 
accident alter it was imported as piuicleing tot 


ritti ry 


COP TL Peay 


Incian trade, its well to 
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co oO nor of Lie KIVeGl 


Whatever its botanical history, blueprass i 


et / 
2 a ah F fF 1] Kz." 
hy gt i for wentuck, 
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explanation for ite fame. Throwch the long 


enoch of Brith fule in Amernca. pnd for 
freneration afterward, Rentuck, med the 
wither renin iby wilderne . FruUnte | ti 
1 : i 1 j i 
VIT@INIG Wc le ro charier af 1609. Hy 


wisated thr ertlous eastern 
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hy the virgin waters of Elkhorn Creek and 
the Kentucky and Licking Rivers 
The Great Meadow was a hishandman’s 


paradise. The rich lancl was open from hori- 
zon to horizon, summers were long, winters. 


were short but sharp enough to quicken the 
instincts of man and beast. The waters, rising 
from formations of limestone that undertie 
the region, were unlimited and pure, filled 
with minerals to build the light, strong bones 
neecled by fast horses and reckless riders. 
While the nation was still a-borning, Ken- 
tuckians were driving cattle and sheep and 
hows to market through the Cumberland 
Gap, fattening the livestock along the way on 
lush wild grass: By 18300 New England trav- 
eler named Timethy Flint reported on the 
abundance of the new lands and the self- 
confidence of its farmers. “Kentucky planters 
aesert.” he wrote, “that whatever article old 
Kentucky turns her chief attention to raising 
1s sure to glut the market for that year." 
The Kentuckian'’s attachment to the land 
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has hardly lessened with the turn of the cen- 
turies, Ira Massie, a tobacco specialist at the 
University of Kentucky in Lexington, told me 
of a Bluegrass farmer who was visited by a 
rich buyer from New York. “lll write vou-a 
check for a million dollars if you'll walk off 
this land,” said the Vankee. 

“What in the world would I do with a mil 
lion dollars?” reformed the farmer—and stayed 
put. He is one of 137,819 tobacco farmers who 
grew 345 million dollars’ worth of tobacco in 
1972—a third of ull Kentucky farm income. 


Urhan Expansion Threatens Farmland 


If the land abides, the world changes. A 
hearty Kentuckian named Vic Jennings, mas- 
ter of 2,230 acres of fertile tobacco land and 
frazing country, gave me a-capsule view of 
the farmer's present condition: “It's a good 
life, butt tised to be better.” Vie Jennings 
never thought he'd do anything except take 
over the farm from hisfather, as he did twen- 
ty years avo, Now he sees the growing city of 
Georgetown reaching toward his fields, and 
sometimes wonders if his son Dudley, 21, will 
have any land left to work. 

Mr. Jennings is ancardent collector of an- 
tiques. He led me through his house, laying 
an affectionate han) on the polished flanks of 
an aaken rolltep desk, a walnut cupboard, a 
cherry siieboard, o pie safe with sides of fan- 
cifully worked tin, He has a fine collection of 
tea-leaf-nattern china,another of mellow pew- 
ter, another of stone whiskey jugs. “I roam 
the auctions, and I'm proud that every one of 
these things was a bargain,” he told me “But 
it’s not the trading that means something, it's 
ihe owning—a lot of old-time hands have 
handled these things. and that’s why they're 
beautiful tome” (Continued on page 647) 


Like « bud in springtime, the Bluegrass 
unfolds its green fields in Kentucky's heart: 
land (upper map). Spring waters seeping 
through bers of limestine sweeten the lish 
meadow grass that gives the region its name. 


Upholding pillars of tradition, Sarah 
Huckner smiles from the columned portico 
af Rose Hill (right). ber antebellum home im 
Lesineton Long the center of Bluegrass sn- 

cely and commerce, Lexington lies amid o 
culaxy of famous horse farms (lower map. 
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Fauntleroy Pursley, who keeps 600 head of 
cattle and a lot of hogs, and grows tobacco as 
well on his six farms in Clark and Favette 
_ounties, implied that the land other uses 
than making a living. He is joint master of 
the [roquois Hunt (pages 40-41), and if he is 
a farmer by profession, he is a fox hunter by 
vocation, The hunt, first formed in 1581, was 
disbanded in 19127, but remcarnatecl in 1926. 
Ever since, Mr. Pursley has been galloping 
after the fox through upland fields and bram- 
bly coverts around his homestead. “When 
Damel Boone first saw this country, he 
knew it was heaven for the hunter,” Mr 
Purslev told me, “and every time | hear a 
hound give voice, | leap to agree.” 

In this hunter's heaven the first permanent 
settlement was established 200 years ago by 
a Pennsylvanian mamed James Harrod; his 
rude log fort has been reconstructed in 
modern Harrodsthure. But Daniel Boone, 
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Eves wide as basketball hoops, a frenried 
cheerleader for Jessamine County High School 
(left) urges ber team to another goal. Next to 
horse tacing, baskethall ts the hottest-sporting 
and social pastime in the Bluegrass, attracting 
thousands of -spectaters: to hieh-echool eames 
and aiving small towns-a shot at stardom: In 
Harrodsburg the local team takes on Burgin 
under the bright hight: (above) 


whose Boonesboro rose on the Kentucky 
River a year after Fort Harrod, was the first 
to build a myth. Naturally, it is Boone who 
lives im the hearts of Kentuckians; hi« life 
fe regarded as the resolute model and the 
starting point of their destiny. 


Dulcimer Strings Tie Past to Present 


Boone's was the last whost I expected to 
disturb when I knocked one rainy afternoun 
on the door of Boot Hill Farm—¢even thouech 
the place stands on the banks of Boone Creek. 
The door was opened by John Jacob Niles. the 
craftsman who had covered it from 4ill to 
lintel with a carved paean to his “gallant 
ancestors and their balladm., Mr. Niles— 
“lohn Jacob” to all in the Bluegrass—was on 
the eve of his Sist birthday, and making no 
concession to the turn of the clock. Wearing 
a. red tam-o'-shanter, chipper as a cricket, he 
informed me he was writing his mutobi- 
ography and had filled more than 200 type- 
Written pages recounting his adventures up 
to the year | 907 

Mr. Niles is a fimed folk singer and scholar 
of Anglo-American balladry (page 635). 
“When I first started collecting songs os a boy, 
my father told me I might take the music as 
far as Cincinnati,” he said. “Well, I've sung 
the mountain songs, and plaved them an in- 
struments | made myself, up and down the 
world, and I'm still doing it!" He darted from 
piano to dulcimer, singing in a supple tenor 
the ancient songs—"“Barbara Allen,” “Black 
Is the Color of My True Love's Hair," and 
others—that he rediscovered or composed 
and made famous 

IT asked Mr. Niles how long his family had 
beech in Kentucky. He struck a subtle chord 
on his dulcimer-and replied: “2'll feli you how 
long the Nileses have been in Kentucky, A 
man named John Niles crossed the Alleghe- 
nies in the fresh tracks of Daniel Boone. He 
wos confronted by an Indian brave on. the 
edge of the great Bluegrass hunting ground. 
John raised his fitntlock rifle, fired—and took 





Pristine elegance of Calumet Farm gleams 
in lacy summer sunlight (following pages); 
24. miles of white fencing lace 850 acres af 
manicured pasture, Columet’s red-and-blue 
ractng silks have captured the purse af the 
Kentucky Derby elgit Limes, [Wicte is Often as 
any other stable has. 
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boy,” said Bird Watts. “Catish, big buffal 


heh—all white, they were, and would co 


to 40 pounds. But | haven't got the spare time 
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Che fan as alw owned the log 
house, “| guess mavie some of ‘em sat nicht 
here andl worrted about the Shawnee.” said 
te. AL. Watts. Neither brother knows much 
inout ther forebears, though the tant 
reaches back to fionreer times in only three 
Li lYeq gel ihinns hiss rly Watts 
noved in fram Virginian. “on PL Led Ren 
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The Hunt-Morgan House, like many other 
historte houses tn Lexington, faces Gratz 
Park, a jewel box with the stately buildings 
of Transvivania University ot one end ond 
the mellow houses of the old aristocracy 
sewn along its gray sidewalks like badges of 
rink on the tunic of one of Lee's lieutenants. 


Unweleome Glory at Welcome Hall 


We drove into the country, where the De- 
Camps introduced me to Mrs. Louise Graddy, 
owner of Welcome Hall, in Woodford County 
near Versailles, Mrs. Graddy showed us the 
Hawless dimensions of the old limestone 
house, and from its windows we glimpsed the 
gardens for which she is envied and admired. 

“Welcome Hall was begun in the 1790's, 
before Kentucky was a state,” said Mrs. 
Graddy, “and it has been a perfect home for 
many generations of our family—well, almost 
perfect. There's an old southern porch that 
shouldn't be there, but in 1828 there was-a 
bride, and brides always like to glorify things!” 

We stopped on the way back to Lexington 
at Hurricane Hall, so named at the end ol 
the 18th century because it was inhabited by 
a family with many rambunctious children. 
Mrs. Stanley D. Petter, Jr., who lives in this 
splendid Federal house with her husband and 
their children, winced at the clatter of young 
feet on the grand staircase and allowed that 
the house was still carning its name 

Later in the day, spellbound by her storics, 
I followed Mrs. Sarah Buckner, widow of 
a relative of Confederate Gen. Simon 
Holivar Buckner, through a delightful array 
of family keepsakes. Mrs Buckner is mistress 
of Rose Hill (page 643), a great white man- 
san on Lexington's North Limestone Street, 
and though she lives there alone, her words 
filed the empty rooms with the dancing 
couples of her youth. Mra Buckner showed 
me mishal instruments and faced fans, 
medals for valor and portraits of beautiful 
brides in beautiful gowns. 


Fresh-killed Shoat and Burgoo, Too 


John Hunt Morgan, who would have sad- 
died a cannonball and kept his hat on, would 
have enjoyed the eighth annual race meet- 
ing of the High Hope Steeplechase, held at 
a farm near Versailles on the Sunday before 
the Derby, This day of amateur racing may 
be unmatched outside Afghanistan for the 
bravado of its horsemanship. Before the meet 
I encountered almost evervone I'd met in the 


Fleart af the Bluegrass 


Bluegrass, and most of them put a mint julep 
or a piece of fred chicken in my hand. 

The cuisine of the Bluegrass is, on the 
whole, nobler than the deep-fried drumstick. 
Mrs. Fauntleroy Pursley, famous among 
friends as a cook, gave me leg of fresh-killed 
shoat, sweet-potato fritters, and a dessert 
composed of lemon and a springtime zephyr 
during an evening at Cool Spring Farm that 
is as memorable for the Pursleys’ hospitality 
as it is for Mrs. Pursley’s culinary genius. 

At Keeneland Race Course, and in many 
other places, | encountered] the state dish, 
Kentucky burgoo, a stew made fram chick- 
en, beef, veal, onions, celery, parsley, carrots, 
turnips, tomatoes, okra, potatoes, cabbage, 
butter, black pepper, corn, and claret. Keene- 
lane's clubhouse waiter assured me that bur- 
goo “has got to be made for a hunclred folks 
—and et by maybe twenty-five.” 

As to the mint julep, it is made with fresh 
mint, crushed ice, carefully dissolved sugar, 
and bourbon. The julep is absorbed, rather 
than drunk, from a foggy silver cup. 


Bad Day at the Brush Jump 


I had not been long at the High Hope 
Steeplechase before | came across Fauntleroy. 
Pursley, He offered me a julep-and put me 
into the care of his blond daughter, Mrs, Joan 
Maver. We bounced over the infield in Mrs 
Maver’s pickup truck, and took up our sta- 
on near a murderous brush jump on the far 
turn of the two-mile course, where National 
Geographic's Bruce Baumann unlimbered 
his cameras. The six races that followed were 
a photographer's dream, and an orthopedist’s 
nightmare. 

On the first lap of the second race, sx 
horses hit the jump like a volley of artillery 
chells, My widened eye registered a bay 
mare performing a lazy somersault in the 
noantime brilliance, with her rider—a slim 
youth in blue silks, his Jong blond hair blown 
by the wind of his fall—fiving before her 
with the reins still gripped in his hanes Two 
more horses fell, sending their jockeysthrough 
the-air like jackstraws. The bay mare landed 
on her back and skidded over the grass. all 
four hooves in the air, as the surviving horses 
landed all around her at an unbroken gallop. 
The blond rider uttered a loud “eaf!” as a 
hoof daggered his ribs. The horses larruped 
on toward the shrieks of the crowd, half oa 
mile away in the grandstand. 

Bruce and [ helped Joan Maver repair the 


b3] 


broken jump while the blond rider walked 
around in a teht circle, clutching his bruises 
and cursing his-luck. Om the second lan two 
more horses fell, and the race finished with 
more empty saddles than full ones 

| spent a quieter day shortly afterward 
watching clay take shape under the sure 
hands of 2 Kentucky potter named Walter 
Cormelison. He is the owner and chief artisan 
of the Byte’ Pottery, a long, low buildime in 
the tiny town of Bvbee that has been tinted 
by tan weathers to the hue of a clav pot 

| found Mr. Cornehson at bis wheel, with 
the lght froma smeared window falling on 
afump of Kentucky clay. As we chatterl, the 
clay spun and rose, and wis transformed by 
his intelligent fingers into a tall and eraceful 
nitcher 

“The deeds go back to 1809, the year Lin 


ist RTE ole the 


coin Wwe hi ith, te told nit 
pottery micht be nobody knows—but I had 
a distant aunt who stood tm the road outside 
and listened to the mune al the skirmish near 
Bighill in the (Civil War, and these buthcines 


were here then 
Clay Still Mystthes Longtime Potter 


Mr. Cornelison was born 44 vears ago 
within sight of the pottery, and has never 
lett it; one of his sens plans to be-a potter 
after college. Mr. Cornelison forestalled my 
question about the mystery of an occi pation 
that has drawn five generations of his family 
to the potter's wheel He lifted another per- 
feet pitcher, smiled at its proportions, and re 
marked, “Even after all these veors [ wonder 
how it is that the clay takes shape.” 

Three (9th-century idealists—abolitionist 
(Cassius M. (lay, minister John Gs. Fee, and 
educator [—. A. R Rogers—built a wheel to 
shape more precious clay in the town of Be- 
rea, which lies at the southern limit of the 
Bluegrass, within eveshot of the Cumberland 


WMountains. In 1853 they founded Berea Col- 


lece “to promote the cause of Christ ._.un 
ler an influence ...oppoeed to sectarianism, 
slawe hold ni, caste antl every other wrong in- 
situtian or practice. 

The idéa was to provide tuttion-free higher 
education for the vouth ol Appatachia, ther 
living expenses to be met by a college-labor 

rogram. This idea still lives, as | discovered 
when | explored Berea’s campus—trees. 
lawns, and mellow buildings all ashine in 
A spring rain—with Nora Lee Anglin, a soph 


otmore who is eamiting her way to a degree 
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by acting a& @& Student guide for visitors 

Nord Lee explained that 80 percent of 
BHerea's 1.400 students ore drawn from 230 
counties in clzht states of Appalachia. Each 
student works to help pay for such things as 
room, board, books, antl laboratars fees. All 
must demonstrate financial need to be ad- 
mitted, but Norm Lee drew an important cis 
tinction “We may not have money, but we're 
not por.” 

Indeed theyre not Nora Lee showed me 
workshops in which students, preserving the 
old-time crafts of the miwntain folk, build 
furniture, Weave cloth, make bread and many 
of the other things the college neecks to carry 
an its daily lite and tts lively commerce in 
handicraft items. Nowhere on campus did | 
cee an idle hand of an anery gesture 

“T feel that [m geome to be of some wie In 
the world as a result of what [ learn here,” 
said Nora Lee. And [ thought that the foun- 
ders could hardly 
mecscare to come to them across the long vears 
of their col 
tude and Christian works 
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Bourbon Livented by on Evangelist? 


Not much nonpluses a Kentuckian, and it’s 
taken in stride that a Baptist preacher should 
pet the credit for first distilling bourbon whis- 
kev. The pure liméstone: water ol the Blue- 
grass 15 ideally suitect to the making of spirits 

each bottle of 100-proof bourbon ts 50 per- 
cent water. In 1784, the vear of Washineton’s 
inadeguration, o frontier evangelist named 
Elijah Craiz produced the first bourbon 
fermented corn, barley malt, and rye, aged 
In a charred white-oak barrel—to the Blue- 
crass humlel of Georgetown. His convivial 
warmed the bones and en- 
livened the tongues of Kentuckians ever since 

Not that Rentuckions require bourbon of 
any other earthly agent to quicken their 
tongues. To hear an ordinary conversation 
in the Bluegrass is to believe oneself present 
at the rebirth of the English language, though 
it takes a while for a dull Vankee car like 
mine ta sort out the music and the sense in 
Patricia De(lamp, after I'd 
her three times to repeat a sentence 
advised me nol 
“Why, when I first went up to 
Vassar, she said, “I had to spell the numbers 


invention bias 


the local accent 





meskes 
to be embarrased by mi 
cow ness 


to the operator when I called home!” 
At the Star Hill Distillery in Loretto, where 


the Samuels family clistil a fine bourbon 
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Collec Maker's Mark. | rin into a young fel- 
low who was ready to challenge the crecden 
tis of the Reverend Elijah Cram “One of 
my ancestors, Robert Samuels, made whiskes 
in Kentucky in the 1770's, and in the fumils 
we believe he was the first to do it,” said Tay 
lor Wilham Samuels, Ir he first Samuels 
to make bourbon auiy was my ereal-ereal- 
rrancdtather, in 1840." Bill, Jr., (his father is 
president of the firm) showed me around the 
distillery, a-croup of tmeworn buildings lying 
in a cup of bluegrass below @ sparkling ten- 
acre luke that js the first secret of the gentle 
taste of the Samucls’s whiskey 

The Samuels family concentrates on qual 
ity, producing only 18 barrels of Miaker’s 
Mark a day—as compared to 300 daily for 
the average Rentucky distiller and 11,000 for 
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Charging toward history, |ast vear's 
Triple Crown winner Secretariat (above, 
third from right) bursts late from the 
starting pote in the Khentucky Derby. His 


number; LA, iociitates that bis trainer 


Lucien Laurin, fas another horse in the 
cnime rhoe® isinni ‘foot strides help 
betretatial make up the test vardage 
Virminia-born but Bluegrass-sired, he 
blaved over the |.-mile course in | min- 


ute, Siren ae Aorrels- bE a Derby record 


Putting her monev where b 
a sun-splashed blonde tries 
a bet with a friend (left). | 
stands arc the infield, | 
filled Churchill Downes 
Derby, they wagered 


nition dollare on the eve 


Racing colors garb a hopeful bettor at 
Keeneland (right). Scratch sheet in hand 
he watches the Thoroughbreds enter the 
track, seeking «a clue to the horses’ for- 
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the state as a whole. “We can't get all our 
ingredients in Kentucky, the waw we'd like 
to,” sud Bill, Jr." But we do buy our corn and 
barley from region® in Indiana and Minne- 
aota that have limestone soil, We're a little bit 
mystical about limestone.” 

The grain is crushed in a slow roller mill 
to eliminate heat waned oecor, it lerments in 
ancient cypress vats because that wood ts 
absolutely meutralk ancl it to awed six vears 
in white-pak barrels, their insides charred 
for precisely 38‘, seconds. 

“Tt's the char that gives bourbon its color 
and some of its taste,” Bill, Jrexplained. "We 
measure everything in fractions of fractions: 
Wine makers let nature take its course and 
hope for improvement. BRourbon. makers 
strive for perfection, and reproduce it year 
after year. You want it to be the same. You 
just wait for the right moment” 





D-Dav at Chorchill Downs 


At last, on the filth of May, the “rightest” of 
all Kentucky moments: arrived. Derby Day 
burned brilliant, as it alwave does in the ima: 
iInghion of KRentuckinns. A white sun, wheel- 
Ing across the cloudless blue sky, produced 
a duzziing scene that was all color, 

My wife, Nancy, who hac) joined me for 
the great day, drew in her breath in wonder 
when we stepped through the gates of 





(Churchill Dewns. “The plumage!" she cried 

Ladies with parasols, gentlemen in stripes 
and checks. girls with shining hair falling 
from beneath airy summer hats. and boys m 
the boisterous rage that are the uniform of 
their generation, all blended into a rainbow 
of enjoyment. Laughter and shouted greet- 
ings, the singsong of the touts and the music 
of o regiment of bands rolled like surf over 
the crowd 

The: bowstring of luck had been pulled 
tight by the most unexpected of cvents: 
Secretariat, the unbeatable colt, hod been 
beaten in the Wood Memorial, a traditional 
tune-up for Derby contenders. At the Aque 
duct Race Track on Long Island, New York, 
the burnished Virginian had been left be- 
hind by an outsider named Angle Light and a 
strapping bay called Sham. The three horses 
wile meet again th the Lherby 

Ln] post time the piquant doubt about 
secretariat persisted. The Derby is the ninth 
race in aten-race card, and the long day had 
cogsted into a valley of ennui by five o'clock 
Then the massed bands lifted them brasses in 
the diagonal light of afternoon, and plaved 
“My Old Kentucky Home.” The fame of ex 
CHLEMentL sprang up again, and the voices of 
the crowd swelled with the words of the sen- 
timental old anthem 

“Ladies and gentlemen, the horses are on 





Friendly nuzzbe warms a chill morning for 
a room at Keeneland (left), Women have 
taken over many chores tn the formerly all- 
mule province of paddock ane stable, rising 
before dawn to feed and curry their charges 


and cleon the stalls 


Keeping fast company, o beady-eved 
roster, friend] and stublemate of Kevne- 
land racehorses, waits for his companions to 
cool off after the morning's workout (right) 
High-<trung Thoroughbreds often adapt 
muscots to shure their quarters as they train 
for their neat tact—never far away in the 
Blueerass, where field and pasture echo to 
the steady pulsebeat of horses’ hocves 


at frarckel" First 
Anebe Lojertt. 
rucing history in the 
NO. LA, came the crown 
All the crest all Mis preal 
buck to the stulliuns—the 
Godolphin Arabian, the Byerley Turk, the 
Darley Arabian—brought out of the desert in 
the time of Kings to 
England and found his 
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Rockabye starboard, rockabye port, the stern's a backyard where 
howang ts short. This young family (left) lives aboard 4 baal moored 


on ene of Aaistercaim’s cunule The tolerant, easye@oing capital of the 
Netherlands ficense: less than half its 2.600 hogearhogts and now ane 
then levies fines on the rest m ajow-kev campaign to control the fleet's 
aie Distinctive Amsterdam bomes—one roam wide, four stories high 
ancl gable to eabhe—hob in the funhouse mirtor of a conal (below). 
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HE SE THERLANDS WAS TN A TURMOIL, my mornme 
naper assured me. f read this dire news tn Le Figare as] flew 
[rom Paris to Amsterdam to meet with a croup of businessmen 
and professors in what our Pilerim Fathers knew as a shining city 
of civil and religious tiberty, The Dutch Government had an- 
nounced 2 ban on Sunday dnving, thanks to the Arb embargo 
on ol—a punishment for the Netherlands’ pro-israe] stance in the 
Yom Kippur war. As a result, the French newspaper pronounced 


the economic situation “catustrophi 

But the Amsterdammers who met met when | landed at Schiphal 
Adrport looked as solid and calm.ias alwovs. And thev hacin’t lost 
their sense of hunior: 

“Not ta worry, sad Lukas, o young lawyer, as we drove into the 
city. “We're getting back at the sheiks with our own embargzo on 
tulips and cheese.’ 

Phe thouchty citizens of Amsterdam, | decided, must be the most 
adaptable burghers in the world. They were out in force next dav, 
turning fasiess Sunday into «a holiday on biceveles, roller skates, 
horseback, and shanks’ mare 

Public transportation was jammed. Croing to the Concertgebouw 
| boarded bus that streaked to the ballin record time. There 
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From a dam on the Amstel River, Amaterdan ha in its orderly web by dredging 


narsbe ike canis and provide tandfill for building sites. Today itis home to 
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Wasn't a private car insight. Asie Figare pomtec out, the Dut 
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a cisctrolined pis piler, stolid in the tace of catastroohe 
"It's because We're so permissive 1p raising our-children, 
fessor of pavchology told me. “We make them self-reliant 


el tl em fel the anarchy ut of them svstens when they're 


une Chen (hey ACOUITE An adult Sense of Communs 


resnonsthilit 


nce. in hae nntroller| hii heneVolent SITE lance hy ey eT 


Explosive Greeting From o Namesake of Saint Nick 


Deutch DPECMmIssiveness which acondalizes other Europeans 


an Observed thi On fin a wher trip to Amsterdam, when | saw 


wusunds of children, half angel ancl half imp, liming the 


Damrak. the main street, awaiting the anntial arrival of Saint 


hth 
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j 
a 
rae 


choalas. better known by bre nickname, Sinterkiaas 


One flaxen-haired boy of 6 was clutching a red firecracker 


hit oe hk FORE His mother, whose massive placidits 


alle AV ermeers “Kitchen Maid,” watched him with anindul 


ment eve Sw rlicl t hut More Warliv, 5 he lifted the lid of 


We 


Lat 


| ah b | Ered 
i ion he Insite 





illeed q40 Can caimls liented the fuse of bis firecracke! 


lane” said bis mother the was Saint Nicks namesake 


rir 


eves shone with pay Smiling chow n Wt Per Son 


1. 


cS 


ee P| ; ‘| "| " ari FF 
wide klep dtchi—put the bd back on 


Klass Com plc 4 apuit “il ond jater there was @& most 


ided with a clang on the cobblestones. Alaas's dellt-ilut 


mnded him the bd—aned another firecracker 

"Oicht laten,” she said, “I tell him to keep the lid on,” shi 
nlained to me. “Otherwise it is moking a mess. Is it not? 
| nodded agreement as the lid blew off aweain 


Reen the lid ant This could be-the motte of 4 civ that ha 
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iptauring the palette of Ameéterdam's flower mart above) 


a J i 
a srulewalk arti could bimeelf-be ao study for one of the worth, 


ationn) Vincent Van taooh A)ueeun, ofene in | 


thers portraved by Rembrandt In the otys Riksmuseun 
ehft), children gather to learn about “Night Watch,” one ol 
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istving boam that blew the Hd three feet inte the air. It 
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Like surplus ports for 
new Pentosidine. the wisn 
anartinent buildings of 
Builmermeer squat on the 
qubakirts of Améterchtn 
letmen proceleés ty many 
Lhe angular complex will 
be Served) bY i he w subway 
watem. The selfi-containers 
tote) cormmunity for 
noderate-irceme Carni lies 
follows the urban- 
nlanning traction of 1s 
Ape a ee 
jubsidizing construction 
following i Opsic acheme 
drawn in the warlhy 16(l's 
Amsterdam spreiel like 
the arowth rings of a tre 


(lowes a {eve Prag [aiekter 


been clamping & hid on thé-séa ever since the first Amstet 
dammere built a damon the Amstel back i the 1200's to keen 
their polders dry 

seven centuries later they munage not only th keep the sea 
out of their polrlers, as-thev call their hunclreds of thousands of 
icres of reclaimed land, but to keep the id on the oi! shortare 
and alho on ah explosive social <itvation that goes with teerie 
capital of one of the world’s more densely populated countries: 
MOL) Pople a Sllre Merc Veith that density the L nited States 
would hive more than three billion tnhabjtants! 

Yet, ns my plane descended, [ hud seen u forest, thowsnnes 
Gf litthe gardens, und green pastures full of cows. And the poptee 
lntion pressure showed no signs of vitiating Dutch bospitalits 

—erlinly oot in the cose of Alaas's mother 

‘Have some C piri vidas.” she saith “Tt's a Spec ha Cookie Wwe 
make an hon of Sinterklass.” 

I happily bit into o laree, cris, rolden-brown Spice COR 
Tn bas-relie! on the cookie’s surface, Saint Nicholas performed 
Hts mest lames miracle, rescunng three little bays from a bar- 
rel of brine where they were being pickled by an evil innkeeper 
This marvel, legend has it, took place in the fourth century, 
en Saint Nichulas wat Bishop of Myra in Asia Minor. He 
thus betame the Great Protector of Little Children. Since he 


Li 
eh 





USO Cale temests and assured ideal conditions for fishing 
and trade, he became the patron samt of Amsterdam 

“antereiqas Romi!” shouted Rilaas 

[Was oxpecting a rolv-poly department-store Santi Claus 
But the official Sinterklaas of Amsterdam, architect Cerart 
Ce Klerk, is f& truly majestic fimure, sre feet four inches tall 
Since 2 White Norse Eno Wearing 2&2 scariet tahbird ond bish- 
op stall miter, he came nding down the Damrak accompanied 
by uo cortege of meilievally costumer university stuclents and 


0) yersnons of Black Peter, his traditional attendant, all toss 


tne candies to the cheering kids 





L followed the parade to the Dam Square, the “forum” af the 
city, where stance the massive Nats inal Monument commemo 
Filing the Netherlands’ war cdeod. Here Mr. de Klerk clis- 
mounted and was officially welcomed by Burcomaster Iwo 
TEMKIGen. “A combination of city manager and lord mayor 


the burgermmaster of Amsterdam 1 selected by the national 





FOvernment anc appointed by the (ueen 


Chattine with Sinterklass ancl Dr. Samkalden in front of 


the huge Roval Polace, | le armec| that this ponderous bullding 


wes begun in 1645 ane psa it atari on 13,659 wooden 
plulings. as solid now as they were three hundred years ago 

Atl Amsterdam is built this way," Gerard de Klerk told 
me “The city is an inverted forest. We still build in the same 


Tene! hast now we olfen wei ‘Thc Tree pilimas 
Conats Commenorate Rovaltv—and the People 


[teftt crowded Dam Square and walked down the Rand- 
huisstraat to the tranquillity of the city’s center, with its con 
centric cunals (map, below?) the ald, inner Singel, meaning bel! 
or girdle. the Herengracht, canal of the gentlemen burehers 
the Rwtigerseracnt, named for the Habsburg Emperor Maxi- 
milan t: awd the Prinsengracht, honoring the liberator, Prince 
Wilham of (range, w : se descendant Juliane now reigns over 
the Kingdom of the Netherlands 
The quays al chain: ert conals, hancd-paved with red 
bricks snd lined with elm mane |) ype if es ate A tompellineg 
mnvitution to stroll, So, as hundreds hers do everv day, | 
alice aioOne the Beis as wll seatsins the tall, norrew, 
bled houses built bw Dutch merchants in the 17th and 18th 
centuries. Sioorecd to the quays were some of the 110) reeis- 
tered ancl 1,300 legal houseboats of Amsterdam, picturesque 
evidence © the chronic housing shortare inthis city of SOO 1 
Boarting one of these tiny floating houses, | met Peter and 
Ina, and their 3-vear-old daughter, Ingrid (nage 682). Peter, 
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Glossy eye stares Gul (ver 
the Parudiso (above), a cluh 
supported by the civ to 
fatherand control the youth 
Invasion. Here police tenore 
the carrion use of Trl tno 
Bul even Amsterdam's 
Vaunibed) pHerrissive tess 
hae its limits; hard irs 
are Tet allowed| 

With gay abandon, a 
quartet has tartie! a couch 
anto a trams-only 
thoroughfare (acing page), 
posing for photographs 
tocmedyertise @ musical 
review. Amaterdanmers 
take such antics in. stride 


ee 


a drafteman, bought the burge three vears ago for 8,000 guile 


ers—Troughly &2,800—and pave the citv about 540 @ vear for 





mooning mghts. he couple partitioned the hold into a living 
(inte room, a kitchenette, two bedrooms, and a study. The, 
heat the house with oil stoves, cook with bottled gas, and 
bring their water abourd in juge 

“We have electricity.” Ina told me, “but only unofficially.” 

I <uw o wire connecting the houseboat’s bridge with o pole 
on the Prinsengrocht Peter winked 

“The police wink, too,” he satd. “They know there's a hous- 





ing shortage.” 

Since then, the city has approved electrical hookups for 
howsebouts that have been registered for more than two vears 

Amstercam, © decicledd, isa town of pragmatic tolerance 
This impression was confirmed when I had lunch with two 
Dutch oalimnm of my university, Hans 1 a 43-year-old executive 
of a tobacco company, Mies, a left-wing professor of psychology 
at the University of Amsterdam, What they had in common, 
besiles degrees from Columbia, was long hair, It seemed, 
sometimes, that just about oll the males in Amsterdam, in- 
Cluding-soldiers, soccer plavers, and policemen, were coifed in 
the stvle of the High Renaissance 

“Tt's because we don't want to be confused with the Ger- 
mans,” Mies ssa 


Left or Right, Politicians Respect Business Acumen 


Over a meh Dutch dish. Rodetool met Kalpens (red cab 
bage with rolled meat and apples), Hans and Mites told me thal 
Amsterdam isa “rec city controlled bw radical chiments ol 
the Laber and Socialist Parties. Hans, 1 Catholic conservative 
was not happy about it, but Mies, who described himself a5 a 
utopian socialist, approved. Poles apart politically, they re 
main good friends and play chess together once a weck tn an 
Amaterdam pub 

“Tt keeps ws from woderestimating ¢ach other,” said Hans 

Mies was an ardent supporter of a fiery rachcal alderman on 
the city council] whom Hans called the “enfant ferrdle" of 
Améterdam politics and whom | will call Brinkers 

“Most intellectuals just sit-around talking,” sand Mies, “but 
Brinkers gets into the arena and fights for higher wages ancl 
low-cost housing for the workers.” 

“Low-cost housing,” snorter) Hans. “What about the mil 
lion-fullder [$345,000] house he just bought for himself on 
the Leidsepracht? 

“Tes the most expensive canal street in Amsterdam,” he 
expiained to me, “and guess who sold him the house? The 
leader of the conservative opposition!” 

“You can't blame hrm for that,” «aid Mies. “Who wouldn't 
like a canal house? He got a coor deal. Business is business.” 
(Canitalism, tt occurrect to me as they talked, 1 not exacth 
moribund in “red” Amsterdam 

[ found business booming the next morning ws I strolled 
through the half-mile-long market of the Albert Cuvpstraat 
Baroque barrel organs cranked out their hurdy-gurdy tunes, 
and people were buying everything from gaily printed batik: to 
baby e@els,a delicacy Amsterdammers love, Red Amsterdam 


Notion Gemyraphic, Mav [Vit 





ove every appenrinée of being o pillar of the consuming 
society. It was a reliet to leave the bustling marketplace for 
the sence of the placid camais, 

Paustne on one af the 650 bridges that link Uve citys OW) 


islands, | gaged at the cabled houses, their long reflections 
cuddenly fractured inte splinters of rose and jade in the mppled 
wake of o passing motor launch. Those stately mansions and 


Warehouses symbohee the flowering of the citys golden age 
Even During War, Dutch Commerce Flownshed 


The seeds of that wolden age were <own tn 1568, when the 
Low Countries. demanding autonomy ind teligious freedom 
revolted against Catholic Spain, then the strongest power tn 
Europe. Commercial Amsterdam held back al first, but when 
the Snanish closed the ports of [beria and South Amenca to 
Dutch shipping, Amsterdammers rallied to the standard a 
William of Orange. In Amsterdam religion i a question ol 
conscience: trade is a matter of lite or death 

lt took the Eizhty VYeours” War to get rid of the Spanish, but 
Amsterdam flourished despite the conflict, thanks to the 





Dutch Fast ane West India Companies and the exploits of 
Sch EXPIOreErs ws the English navicator Henry Aucdsoan, whom 
they emploved to seck a new trace route to China In 1609, 
45 vears before the Bank of England was created, the Hank ol 
Vmsterdam was founded 

in 1625 the naval commander Piet Hein captured the Span- 
ish Silver Fleet aff the coast of Cuba and brought the riches of 
the Americas to Amsterdam. But vou can count on the Dutch 
LO temper eucn opoy 1 witl mToCH house hee pte When Lie Felein, 
the national here, rushed across the family threshold to kiss 
his mother, he wae promptly sent back to wipe his feet 

Proud of their spotless mansions and their hanckbsome ware 
houses, the triumphant burghers of Amsterciam Commision 
nortraits by Rembrandt van Rijn, with whose profuune and 
proline rene the colden ace of Amsterdam reached its peak 
The evidence clows: on the walls of the Rajksmuseum, where 
cach year a million and a-ha visitors stand transtixed before 
“Night Watch” (pages 6596-7), “The Jewish Bride,” “Thi 
Loatomy Lesson,” and the most mysterious and introspects ye 


a 


of ecl-portraits. Here also glow Dutch interiors by Jan Ver 
meer and Pieter de Hooch, which the Municipal House Im 
orovernent Ageney, the Stacdsherstel, uses ss morcels in it 


meticulous restoration of the Old henpsees of Amsterdam 
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return hotme te Amsterdam “Mavhe it will fade,” she said hopefully 

jew Irs. (uti) Sancti Phe Mnutem pe—_ bch ered is a civil engineer—have done a 
here in the 1ith contury benutiful job of furnishing their typical howse, four stories high 
Echuried stdin Crinci tn md one roum wide, combining classical austerity. with such 
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iao-o0n skills flash above) sherry kee to achieve the cozy atmosphere that the Dutch 
from oval. brilliant (round) call pesellig 

Amd marquise cut alones ‘Amsterdam isa troublesome city,” Sancenjn said, “where 
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All authority is beine giestoned 
“We are a people of principles.” she went on, “and we hav 
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cil A tadical youth group, they called themselves “Provas 
snart for Provokers, back in 1966, Now thes 
te less provocative and mire f L' fu 

l want to release the merndieval kabouter that hy hee] 
locked wp insite us for five centuries,” wrote 
van Duyn, in his book, Messare of a Wise Kabonion 


In the best city clection the Kabouters stunned Amsterdam 


Y Winning five of the 45 seats on the Minicipal Council 
- | ] = I | | a / i 4 
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Serious Props 


In his two-room apartment in the Jordaan, Amaterdum’s old 
working-class quarter, now becoming as chic os London's 


Chelsea, Mr. van Down outlined the Kaboutet= gcodl 


biwy I a 
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Sate hut sad scooternaut 
rides sidesaddle on mamma's 
bromomer (left), Hikes and 
motarhikes, cors and trucks 
all jockey for right-ol-way 
on Amsterdam’: crowded 
streets. Rush-hour traffic 
looks hke an invitation to 
ciaaster, bul commblers 
thread their wavy bome with 
retmurtkably few accidents 


Problems of inflation are 
met with a bike aol pumy 
(right), Though a flat tire 
= a fulsanee to a cistraucht 
irl, wir 1S at beast free 
What fows from 4 rasoline 
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comes from the port.” Capt. Cornelis tan Beghen, then Direc- 
tor of the Port Association. told me next morning as we board 
ed the harbor master's launch. “And 17 percent of the city's 
workers are connected with the port. We offer modern ter 
minuls for cargo and cruise ships, under all weather conditions, 
only 15 miles from the open sea, thanks to our tide-[ree Narth 
Sea Canal. And our Rhine carnal links us with the heart of the 
Common Alarket and 700 million customers 

“Tt's true that Rotterdam, not Amsterdam, ts the busiest port 
In the world,” the captain admitted as we swung out onto the 
ever suriace of The U, “but it concentrates too much on one 
thing—wih Wein Amsterdam ore more diversifierL To remain 
competitive with Rotterdam, we're planning & new marine 
port at [muiden, 15 miles west of here at the mouth of the 
North Sea Canal. Then we can handle ships upto 200,000 tens; 
CO, (00 1 our limit pow 


Hallway Measure Saves Building Costs 


“There's a first for Amsterdam,” be said, ae we chugecel 
past a huge vessel that appeared to be cut in half, bow section 
at one pier, stern al another 

“To avoid the expense of a big slipway, an Amsterdam en 
rineer invented a method of building o ship in two sections,” 
Captain van Eeghen explained, “The two halves are welded 
logether with 100 percent accuracy, thanks to laser beams.” 

(Cormorants and pulls soared above Portuguese and “icara- 
guan ships under repair in the dry docks, Lumbervards were 
stocked with Russian pine and African mahogany waiting for 
the Rhine journey to France; Germany. and Switzerland. We 
massed huge stlos, each holding 8.000 tons of grain for Lransfer 
in riliroacds, trucks. constal ships; ane barge: 

“We transfer mauvbe four million tans of grain it year, ten 
million tons of ore, five million tons of of," the captain said 

The Arab of! boycott was not so total as the sheiks thought, 
l decided, as ] watched Soviet tankers unloadme 
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Prodigal soms ane 


daughters, wonderin 
members of the youth 
movemernt.qaither in a 
ecularized church building 
(facing page). Street people 
thronged the city’s Liam 
Saree in the corly 1970's. 
After aomeclet with police 
aici provided Camping 
facilities in Vondelpark, 
where an Americ looters 
his recorder (abowe) It's 
only a farhdthon einironta- 
Hon fer a policeman 

at a flower show (top! 
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We're still the first port in Europe for tropical goods,” he 
said, as we cruised past warehouses aromatic enough to tnspire 
4 oFy-fever poem: nutmeg, pepper, cloves, vanilla, tea, and the 
cinnamon that goes nto speculaas. 

All the riches of this fragrant and bustling port seemed to be 
reflected in the fond proprietary gaze of the captain 

“Eyer since 1273, when Count Floris V of Holland first gave 
us special customs privileges, Amsterdam has been the trans- 
fer point from large to small ships and vice versa,” he told me, 
as we drank Brazilian coffee in the cabin of the launch 

“This is what we call promotion coffer.” he said. “It's so 
strong it kills the captain, and the first mate gets promoted 

“The motto of our stock exchange is ‘Bide your time, * he 
went on. “With our duty-free entrepots, we can buy at todays 
prices, unpack, store in bond, consien, cisassemble, reassemble, 
repack, reship, and sel) when the price is favorable. Our mu 
nicipal bonded warehouse has one of the largest stocks of 
Oriental carpets in Ewrope. We have wines from everywhere, 


in casks, waiting to be botthed and reex ported i 
Wine Triggers Spirited Nationalism 


| remembered hic words that afternoon at a wine-tasting 
party at the home of American Consul and Mrs. Eugene Pract 
ermam They hacl invited mest of the resident diplomatic 
corps, too, and we sampled hall a dozen varieties of (ali- 
fornia wine, accompanied by bland Dutch cheese. 

“How did vou like the wmer" T asked a Frenchman. 

‘Acceptable, he replied, “for a litth California wine.” 

“What did vou think of tt?" [ asked a German. 

“lt was-.a bit fin,” he answered. “Have you ever tasted our 
Bernkasteler Doktor?” 

When the Spaniards and Portuguese began touting their 
wines, | looked for a native Amsterdammer without an ax to 
vrind. The flat Netherlands makes creat beer, gin, and apricot 
brandy, bul erapes grow best on hillsides 

I found a prosperous-looking local burgher 

“How did Vou like the w ine?e” 

*T have four million bottles of wine In my warehouse," he 
replied, “California wines, Khine wines, Burgundy, Bordeaux, 
anvthing vou want. I can sell you Bordeaux cheaper than vou 
ean buv itin France. Prices were fluctuating so wildly we had 
to stock upto stabilize them. Would you like to place an order?” 

Trade and finance are in the Amsterdammers’ blood, | 
thought, and they have always known how to bide their time 
and hedge their nsk=s Eiohteenth-century Amsterdam bankers 
helped finance and supply the American Kevolution—and at 
the <ame time underwrote British government loans 

Pragmatic Amsterdam still thrives on trade, now augmented 
by the revenues of tourem 

“We're the fourth tourist city in Europe, after Paris, London, 
ond Rome,” architect Gerard de Klerk (whom I had met earlier 
as Suint Nicholas! told me in his office in the Warmoesstraal, 
the oldest street in Amsterdam. “We're expecting more than 
two million visitors next year 

“T'm doing anew hotel for the Sonesta chain,” be said, show- 
tave designed it to harmonize with 
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come fice olf hovees inthe Straw Alarkel that Sonesta own | 


persnaded Sonesta to sell them to Stacsherstel for one symbol 
futlder, Now the agency i subsidizing the resturation WW hen 
finished, Stacdsherste| will lease the renovated houses back to 
Sones ae on annex to the new hotel 
At thie onstruction eta | sr iA ihe Piel CE Pelé LIne 
n down through the sogey earth toa “bedrock” of 
hard zand, Amsterdam has been define the Biblical thjunetiim 
about tbuniding on sand far TOO years 
Leross the street stood the oldest building in the neighbor 


, Fl 9 7 1 . : - an " a 1 . be 
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1614. | found the interior dark with paneled oak, bnht with 
burnished Grass, and decked out with checkered tablecioth 
anc curtains 1 sito behit the boeer nrc lamer, +1 ooo drink 


now and then i whit the heart requires in stort, the Suverel 


lt was so @erelie that i became a tavorite of the Gestapo 
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“The Dutch dont ike to wear diamonds,” Asscher told me, 
‘because they con't like to show aff, but they do like ta buy 
them as an investment.” 

Benno Premselu. deecendant of a Polish-Jewish family that 
found refuge in Amsterdam in the 17th century, survived the 
Nazi persecution by hiding out in his native city for four vears 
Now a noted interior and industnal designer and successful 
businessman, he is a utopian socialist who seeks to integrate 
all minorities, sexual, racial, and political 

“We are o progressive city, be told me. “We are experiment- 
ing, changing. Catholic priests are renouncing celibacy, [wish 
our rabbis were that open to change, Our TV stations pre 
privately owned and very educational, the freest in Europe 
E.wervthing hos been ceen on TV tm this country, even an albor- 
tian, Now. we have just had a program on relations outsicle of 
marriage. The situation is wide open.” 


Famed Neighborhood Offers Sin and Salvation 


Wide open i the phrase for Amsterdam's notorious red- 
light distict. where the girls pose in picture winnlows in thé 
lovely old canal houses of the Oude Zijds Voorburewal, now 
parish with neon signs, [hn the midst of tins netehbornoad 
stands the beaciquarters of the Salvation Arie, 

Here, ina typical old Dutch interior withan Oriental rug-on 
the table and with mullioned windows Casting a mosaic of 
nile-green and amethyst ight on the tile floor, I had tea with 
Li. Col A ML Bosshard. A strone-mincded woman, she wore o 
badge that summed up her quality ina word: GOODWILL Coln- 
nel Bosshardt has been ministering for 40 vears to the sick, the 











homeless, the dispirited, the lonely, ancl the lost 

“There are about 3,000 girls in this district, selling love," she 
snd, "What a delucion! Who can buy lover We know them all 
They accept ts, we accept them, they come to us for help. Most 
of the people who patronize these places are from out of town, 
provincials and tourists having a Ming.” 

“Does it offend vou that it's so blatant? 

“Wo. It's far better to have thing: out in the open. Tf vou 
drive it underground, you can't control it This:way we cun 
reuch out to the girls: Tolerance is the best wav.” 

4. few vards trom the Salvation Army [ passed one of Am 
stertlam's S0) sex shops, where a handtul of patrons with bored 
expressions leafed through pornographic magazines. By con- 
trast there were 65,000 football fans that night at the Ulympite 
Studium., In Amsterdam, | concluded, pornography cannot 
compete With soccer 

The game, introduced from Enelancl in 1879, 6 anational 
mama, actively involving more than a third of the male popu- 
lation of the Netherlands. During mv visit the Ajax tearn of 
Amsterdam held the championship not only of the Nether- 
lands but also of E.wirepee 

That night Ajax defenced its tithe agamst an old enemy, No 
dric. It was a resumption of the Eighty Years’ War; The short, 
swarthy Spaniards.in roval blue with close-cropped black hair 
the Dutchmen, big and rangy mm red-and-white-atriped wni- 
forms with their long blond locks floating in the breeze 

| sat squeezed in between an Enghsh film maker and an 
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Amsterdam fan. Che crowd roared aa its heroes appeared 
That 
Hulsholt with the beard." 
When Ajax scored, | thought the stadium would fall down. 
Hombs burst in 
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Wr and the spectators burst into song 
logs teint de Purap Cup! 
Air win! | 

Today Europe, tomorrow the world 

AS Ve recat l towndrd a methocdica 
thie = pL lands [ WwW newly @ score of Pduticl Leon & ancl riris 
climb over a high fence that separated the cheap from the ex- 
pensive seats. Wo ane attempted to stop them, least of all the 
police, who simply watched indulgently. Most of the officers 


wore hair ns lone ae t 





¢ players’; a few patroled the emerald. 
reer turf with fierce-looking Dobérman pinschers 

That's just to Rep perp [rom attacking the referee” m\ 
Dutch companion explained, Almost anything else, I con 
cluded, was allowed in this tolerant. ctt: 

Almost. but not quite When permissive Amsterdam became 


the hippie capital of Europe a few summers back, the citv's 
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Tough sledding during the 
chergy cra finds a family 
ttralling in the Sunday <now 
beside corless streets near 
Bijlmermeer (above), With 
tthe oil of their own, the 
Dutch quickly felt the effects 
of the Arab fuel boveott 
ntnut and empha y trent in 
(l-related industries have 
dropped sharply. Fortunately, 
hue reseries Of maturil 

fos discovered in 1900 in 
Groningen Province had 
Already enables! much cf 

the Netherlands to convert 
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Dam Square was occupied by a couple of thousand of those 
leisurely world travelers. They sat on the steps of the National 
Monument all day and bedded down at night on the pavement 
With no sanitary facilities, the young people got very messy. Sp 
did the Dam Square and the doorways of the nearby stores 
The burghers of Amsterdam were appalled. The old Dutch 
Cleanser complex was soon at war with permissiveness. 
“Sometimes. tolerance ceases to be a virtue, a Concertge- 


houw cellit tote me. “This was one of those times.” 


Duteh Practicality Creates a Hippie Haven 


The city passed an ordinance: no more sleeping in the streets. 
The sanitation department was ordered] to hose down the Dam 
Square al Gao. Thiswas not in harmony with hippie life-style. 

“Hut you don't make new arrangements without offermg 
ulternatives,” police oficer Evert Jagerman told me. He wore 
his hair collar-leneth wod lookect more like a scoutmaster than 
a cop. “We were accused of acting like Fascists,” he saicl “No 
Améetertammer wants to act like a Foscist These voungsters 
had to sleep somewhere, so we set.aside special areas for them 
all aver town, especially in the Vondelpark. The citv spent o 
million gutiders. We built showers, toilets, laundry facilities, a 
dispensary, a workshop, even.a murket for hippie handcrafts 

“They are decent kids,” Officer Jagerman continued. “Now 
they have discivered the adventure of sleeping under the trees 
and sturs: J think our national poet, Joost van den Vondlel, 
would be pleased. Three hundred years ago be wrote some 
verses that fit the hippie philosophy “Heaven i5 our roof; we 
do not wotk: we are as free as birds 

‘Sleeping capacity in the park depends on the weather, and 
how they want to arrange themselves. When it rains, lhey can 
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cult.” one of scores that have sprung up 


Hi Furs Vl lhnesia 


Stone Awe wave ruled on Tanna when 
a Tame: Wits) | wot rie] ih s| nicl | 
1774, ‘Traders’ shins soon followed, di 


rorging trinkets and tools that seemeri like 
manna from heaven. Surely, the Tannese 
euesone, the pod who gave the white for 
chinet harp knives and tincht cloth would 
not neglect them. Manv adonoted (hnstianits 
6 A route to the strangers’ wealth, Gut still 
the cargo failed to come 

Frustration grew, blossoming around 1940 
nite the John From cult. Prophets precdicted 
Frum’s arrival, and in 1942 World War II 
‘ecorchedt Tanna shores: U.S. troops lander 
on nearby islands, boneme food, arms, pre- 
fubmnicated howses, bs, ft lemons a 
een John Frum's long-awaited: millennium 
Was at hand 

But with the wars enc, the carco meap 
peared, and istanders resumed their vigil 
Some turned to mock military drills in the 
hope of luring (rle—and careo-loden Libert' 


thi as back to Tanna 
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ARTICLE AND PHOTOGRAPHS BY KAL MULLER. Ph.D. 


the Coming of John Frum 
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Frum s solders, ready to emerge when 
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nt 


Horus day, plous followers lavish 
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1(°K to the Stone Ave 


Convinced During thi 


men 
Lanna s changing cultur 


has: reminisce over a photo of o wartime 
enraged John Frum, some islanders. friend and construction 
eek a Teturn to traditional costum: coll 


ind ritual At the recently t i 


Teen oe a | 
iy Foe eC oer 


[OreMman thes 
“lom Mave above), a U.S 


STyICeman who pac thet and issiied 
mony called sefeuiar, once held on the supplies, unknowingly acting out John 
or so, Tannese feast, Frum's role 


: 
dance, ond-sing, then each euest selects 


fh Stain) page on take hore (heft) 


Bind @very Vell lelebrants asker: me to 
take a group portrait (below) to show 


Frum they have re-arlooted old wave 
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DALAN WHIRLWIND swells anel 
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(ubove), Feet 
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drumming out a thunderous rhythm 


the men chant and slash the air with 
7 Later thes 
will pair off to perform skits of every 


one, hooked “toka sticks 


dav events—hshing, nailing wood, even 
using a jackhammer or playing tennis 
Wamen and children proudly look. on, 
andl later take their turns 


In addition to dancing and giving up 
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John Frum followers 
delight im returnhitie to prachiceés once 
hanned by 


Western dress, 
MuSsslonanes LAP ld il mcd 
drinking mircotic Kava. & Tool extract 
tolerate 
She Cah Sie ki 


But even these traditionalists 
the 20th century, and 
mn the local airline, which they acquired 
In conventional capitalist fashion—withi 
CuIbist= Wipe 
planes (left) as a 
third chats with the pilot, second from 
night, and Tanna’s head of tourism 


an outlay of cash ares 


© ihdkp 


(awn one of “their” 


“tiles, 











RE ASU REL RELIES rine ti 

mind Tanna’s brief brosh with 

plents (Jin steuneder orc WEea4@rs 
an souvenir of World War I] 1 cs- 
carded helmet liner (left), Others unveil 
a community hoard of Army trouser 
cow. tars he Yo. AT even Ui = Ltrene’ 
(lett, below) acquired when thes 
worked alongside Navy Seabees: Their 


fondness for fFumernca 4teme nol ons 





from its wealth, but also [rom the war- 
time presence ol black U.S service 
men, who seemed to possess as much 
caurpo 2s did white solders 
Unfortunately, the ishunders de 
votian to John Frum carries a hig 
Price Behbeving that ther savior lies 
in the United States, they generally re 
fuse cooperation with New Hebndean 
wuthorities for feur of compromising 
their fidelitv to Frum. Widespread con 
fidence in Frum’s ability to replenish 
inv shortage once moved [antese tu 
convulse the island's economy b 
laughtering their pigs, eating up all 
mea baat de tere] antl casing PEI ce 
Curned Meo! Currency toto Dive sea 
Although Frum fais to matenalite— 
5 ities beer thit aise ip 2+ VERES ru 
tollowers remain clevout, often attiribu 
Line his absence to then man sooricom 
inves or to povernmecntal mnterventio 
Administrators attempts to discour- 
we the cuit ri §rPInTOTCe 2 CONVO 
that European rulers want to keep the 
landers careo-poor, 2undi so cult: 
cling to Frum hee ot mo better 
life, while Western crit ec tne 
novenment marching adownhill road to 
miultitler PTOMISeS ini ine vitabl 
appaintment At the festive nekowiar, | 
wateh a brightly painted, apprehensive 
moungster tite atop his grandfather's 
shoulders (night) and | wonder: Will 
Tanng's generation of tomorrow cor 
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NATURE'S AQUATIC 
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Article and photographs by 
DES anp JEN BARTLETI 
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mask | cole clearly see thi 
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yes: It swam toward me with 
lront ieet held agminst ite chest like tiny tists 
Alternately thrusting with its liree webher 


i | d | " 
ret—crach as wide. when full pred 


6 a ping-pong parklle—the animal glided so 
s@ it brushed agamst my camera housing 
It shower ni ten of wiprm. oul Sowiv = 
nelied bubbles of air while resting cracefully to 
feet it n upside-down reflection. Phen 1 
r a | ireviger| tT} Pe Surlaeci Li rh ri 
wite, yey i] dauehter, Tulle rm tl Hank 
: il A il 
et | iri ES (el iT ire | 
the water andl h-divect im rim. | rid 
Lobe bi i La mi | L ener Yet itt i 
uncerwaler | in, this particular ani 
had shown no fear of mi 
It was October and we were studying 
Lier Pa iti nh Grantle Creck in Wyomin 


% thin film of ice was beginning to form, but 
hehow tt was one of the most extensive winter 

ches of food we had steen—a 6O-[oot-lons 
-foot-high wall of willow branches, standin 


1 - r I 
uote bo the bottom mur. their tins ban 
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poking throuen the ice 
“| | +t 
We ocetermine if Sia for a while and 
make additional footage for our film Ji 
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not only tram the demand tor fur: but ajen 
Irom the even greater démand for Ele fei 
mals musk ¢ Ws and their secretion, 4 iis 
cum. Regarderl as a cure-all from the time 
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centum BLOF conta Sucve i 
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SGuUth Aumerica for the title of larveet rodent 
Weichineg about a pound at birth. it usnall 
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= j ” | a om | = . 
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ibout the weight of the larvest capvbiirn 
The beaver complex we studied at Granite 
reck, in Wvomine'’s Teton National Forest. 


loumberman. 
architect, 


Cnemeer 





ist) SHAPER thi Bla a ol TT orale neces and fouls Liem to thy 
anetorminge rhs ahi te famsite. It Hii the tam base of 
Feeling safe only in water ond eones, then wedees sticks under th: 
woh Pond—cutting lig rocks With free ends leanine in the direc- 
Lem, are raising o terrier on of the curren 1fter wearing 
Laclected treat lnthcework of brush. the animal scons 
Aspens in ao Arizona forest (below mud from the stream bed 


left) Jook a= if Paul Bonvan had been at lath face. Sechiment oye 
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= “ | t L | 
work, Actually, beavers standing atoy downstream helo fill crevines 


iour-foot-deep snow left the e2rx-foot Constant repairs keep the 
tymp With powerful incisors, a beaver washing guy. The sown 
Pniaws through atree (bett) as relentless! weber ms to alert the bea 
i iacthain sa L_grryirk tt oe | 
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Doing the beaver crawl, a pond dweller 
thrusts itself through 


7 1 
the water with well 


rudderlike tall 


ewim submermerdd for hall 


wires tie Lares 


we had found. The snakilh 


Curving dam extended 1,!}04 feet 

len, Julie, and I soon found that we could 
almost set our watches by the beavers They 
tett ther lodre within ten minutes either side 
of &:15 each evening. In summer this was 
ne, allowing ws some sunleht for tiltine 
But by fall the animals were emerging well 
after sundown, and nothing we could think 


of would bring them out eariver 
Sabotazed Dam Tests Beavers Response 


One afternoon we made an eight-inch-wutle 
ean in the top of the long dam with our bar 
lec HUTSeives in ihe AT 


Hs would 


hands, then conceu 
lows 50 feet downstream. Surely t 
rouse the beavers 

The water cascaded over sticks protrucing 
from the dam wall. Trout rose to feast on 
insects ot the surface, and & family of mergan 
sere fished for more than wn hour before fying 
Ht] diaiw Nsiream But no beRVvers ip peared 

Finally, at the usual hour of 6:15 pfiim,, a 
le surface “A beaver 


has left the lodge,” Jen said, relief in her voice 





line Hf bubbles burst att 


Suriachne 30 vars away without noticing the 
break in the dam, it swam leurely of to feed 
on willows 

[Twenty minutes passed before it cruised 


brenmking ihe 


alow}. hips be un ¥ ol rippics 
stillness of the pond. Nearing the break, i 
swam over to investigate the sound of rush 
ing water, climbing partly out of the water 
to pauge the damage. [Then it returned to the 
lodge and dived out of sight 

. few minutes later a beaver, perhaps thi 


same one. surfaced with two willow sticks 


Prasper| crosswise in it= mouth—dcliscards 
from inside the lodee atter the bark had been 
eaten. Reaching the dam, the beaver pushed 
the sticks forcefully into the mud al one sicle 
f the hrewak 
We watched, fascinate. The onimal then 
LOOK fh Tew erty On one slick. Ang pices hued I 
In even deeper, only to pull it partially out 
again to emberct its free end in the far side of 
(hoe taps After several [ripes to the loo, Cre 
beaver completed a latticework af sticks 
1s the first beaver worked, two others hal 
left the lodge to feed, without helping with 
the dam repair: Now the dam repairer gath 
etécl a larte chimp of mie) and grass trom 
the dam's top and swam back clutching it 
firmly between front feet and chest. It NTessei 
iis sopey corgo against the sticks: A few 


More [ripe LOE Pu ane PhHSS, HO) SEL Las 


Wil fica t : POUL Prt faa vi ra 


The flow of escaping water was blocked. 

Residents of the Granite Creek aren told 
ws that the lodge had been in continuous use 
for more than 30 vears: Generations of bea- 
vers kept adding mud, gathered from the bot- 
tom of the pond, to the upstream dam wull. 
Now it rose four feet above the bottom and 
was ten feet thick ot the base, making it im- 
pervious to the pressure of water impounded 
in the pond. 

A network of canals reached out from the 
pond (following pages), Dug to extend the 
animals’ food-pathering range, the outward- 
flowing canals were ot least two feet wide 
and as much as three feet deep. Because of 
the sloping ground, the system had a series of 
locks, each about two feet high, to link upper 
and lower sections of each waterway. Across 
the middle of every banked-tarth lock, the 
beavers had made a mud <lide that served 
asa ramp. On reaching a lock, o beaver 
would climb the mud slide, willow branch 
in its mouth, and slip inte the water of the 
upper canal. 

A beaver can swim ovore than 7O0 feet 
“long this canal «vstem to reach the fnain 
beaver pond, coming out of the water briefty 
only when crossing locks. 


Nimble Feet Speed Dining Time 


One doy m early fall we watched a beaver 
swim ashore and walk to a nearby clump of 
willows, Standing on its hind feet, broad tail 
serving as a prop, it cautiously sniffed the 
air) fortunately, we were downwind. Tt soon 
dropped onto all fours to snip off three willow 
stems with its sharp teeth. 

Gripping the base of each stem firmly in its 
mouth, the animal ambled back to the safety 
of the pond and commenced its meal in the 
shallows. Using front feet as cexterously as 
we would use fingers to eat corn on the cob, 
the beaver held wp foot-long sections of 
willow and nibbled the leaves one after the 
other. Then it devoured the bark with zest, 
turning the stick as it ate. 

In spring beavers that have dined all win- 
ter from their underwater cupboard enjoy a 
change of diet: grass. herbs, leaves, buds, 
and shoots. 

Like other rodents, beavers have four 
large, curved incisor teeth They are bright 
orange on the front surfaces; they grow 
throughout life and wre seli-sharpening—the 
lower pair works against the upper. Thus 
equipped, beavers cut through tree trunks 


Beavers, Nature's Aquatic Engineers 


with surprising speed. ‘Two protective flaps 
of akin close off the mouth behind these 
chisel-edged incisors, keeping wood chips 
and water out of the onimal’s throat as it 
works below the pond surface. 

We marveled to see a beaver bite through a 
submerged 2'-inch-thick aspen branch ijn 
less than 30 seconds It then towed this big 
branch toward the lodge, only to stop swim- 
ming halfway there and snip it in two to 
lighten the load. 

But do not believe those tales that beavers 
are expert lumberjacks, capable of felling a 
tree in any direction they desire, Many times 
we have come upon large trees beavers had 
cut that had ended up hanging uselessiy in 
other trees. A beaver circles a tree as it cuts 
out chips; the tree falls on the side with the 
heaviest branches. Very often this is toward 
o neorby pond, where abundant sunlight 
produces the most growth. 

Along the Snake River in Wyoming we 
found large cottonwood trees, 24 inches in 
diameter, cut down by beavers. But other 
standing trees nearby bore weathered tooth 
marks where beavers had ringed them six 
inches deep and then given up the effort 

For reasons yet unknown, beavers. oc- 
cusionally abandon trees before thev're 
felled, and apparently never return to finish 
the job. Perhaps thev are frightened off by 
predators—covotes. sometimes surprise ond 
kill them—bot they have few other enemics 
because of their watery environment: 


Tough Part Comes After Tree Is Down 


Tree felling is only the beginning of the 
beaver’s work. The animal then must cut 
the tree into manageable lengths for trans- 
porting to the pond It leaves telltale-signs 
of its labor. 

In the White Mountains of Arizona we 
came upon several neat heaps of chips, 
arranged in a straight line from on aspen 
stump. The three-foot spaces between piles 
indicated the Jength of the logs that the 
beaver had dragged to the panel 

Once « branch or log reaches the water, a 
beaver easily tows the freight across the pone. 
[ hac the good fortune te view this cargo 
shipment from underwater. The beawer’s 
broad, paddle-shaped tail serves as a rudder, 
enabling it to steer a straight course, 

Beavers are completely at home tn the 
water. If danger threatens, they can remain 
submerged as long as 15 minutes, thanks to 





specialized respiratory and cardiovascular 


that pero storage ol larre amicmis 


of oxvzen in the lunes, blood, ancd muscles 


SV olems 


Monogamous creatures, beavers mate for 
life and remain as a close family unit living 
within the same beaver house, or lodge. How- 
EYCT, i eoch bara er reac hes the ite of Lyn, 
it leaves, or is driven from, the home pond, 
ensuring the species’ chispersal into new areas 
Because of this behavior, a typical beave 
colony ustally mumbers absut five animals 
Young beavers may travel more than 40 
miles belore settling down: one marked ani- 
malin Narth Dakota went 146 miles before 
hiding «a suituble homesite 





Golden Leaves Triceer Annual Harvest 


Through much of the vear beavers lead a 
leisurely life, but in the fall the term “buss 
nto beaver’ certainivy apnhes. Thev wait to 
father their winter food until the leaves tum 
golden, when o tree's sap and other nutrients 
are stored beneath the bark. Branches cut 


ut this time will not rot during the Jonge 
months in underwater storage, ancl thelr 


hutntive value remains at its peak 
The beaver shares man's hility to alter the 





his life-style. But in doing 
20 the animal, unlike man, does little harm to 
the natural environment In fact 
makes thinners lvekter Beaver huuilt came heel | 


rsa e to-suit 


it often 





reduce erosion find cin raise the water table, 
improving tie surrounding habitat for a ureat 
variety of wildlife 

Uragontilies, mosquitoes, and many other 
intects lay their eves in beaver ponds and 
their aquatic larvae flourish. Fish 
SUrciiims 
aquatic insects a ready food supply 


fow| anicl other birds nest around the shores 


ime liuelitir 
find the 
Witler- 


Eroaut an cold mountain 


af ponds; muskrats, themselves acquatix 


rotent:, sometimes make their homes in the 
wills of beaver lowes 
Nlouse browse on tender youne willows 
rowing on shore and wade into the ponds 
to plunge their heals underwater for mouth- 
succulent aquatir 
ollers, Weasels, 1nd mink are Among 
the many 4muller 
CeeraVer pPOTH Cl 
Althouch beaver activities benefit. these 
ather creatures, man dislikes the flooding 
caused by the daniming of culverts and trri- 
gation ditches, and the downing of stands of 


fuls of vepelation. Riac- 


Ci. 


animals s@en around p 
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Watery kingdom omid the Rockies, the estate of a beaver family stairsteps down 
Granite Creek near Jackson, Wyoming, Generations af animals constructed the complex 


of mam and secondary dams (marked im white), lodge dartow), ond canals (above'. with 


ther connectine locks 


European beavers, hunted almost te extinction more than two 


hundred vears age, survived only in large vere with hich banks. With deen water mak- 


Ine dim sd bed pee Wwrinecessury. 


the animals dug inconsplewous bank hurrows. Now 


protected, Europe's ¢ ator Aber can again-sately build dams and lodges in smaller stream: 


Winton Geoeraptic, Afay [974 
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High but not quite dry, a mother beaver and her three kits rest 
watery timne 


on the ahell tnewe their locdme. Father clipe itis 
hat wiv ocss to the pond. Shredded wood chr 
ber floor allow seater to (ron ava 
Hn! hear liig hy Fri PULL eae ise reel 
| | z es 
crawilerl insvile one. Tu 
following paces, they built ashehth 
1 


Cis Wo Hig), axel focweed thet 
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the Bartlett: investigated hac) seven 

li Pen eee 
wath them brow, ¢calv. tails 
eh hice places. T 


ever tmghtoned them 


me 
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are Worn 


Mayor June, but sometimes later. The infants 


feaver KIS, we fearnerd, weuals 


arrive fully furtect, with eves open and teeth 
ilresady cut 

With the mother tenderly carme for them 
five newborn kits grew up inside the lodge 
as we watched. The mother would 


with 


Swi 1 


a branch, chimb onto the pt iWarm, 2h] 


drop the food for later consumption. Then, 


t i | = "1 1 a Pee: | 
Stine uf, che wold ca efialls Froom wr 


fur. front: feet simultaneously scratching het 
wie ane comoue belly 


Scratching with her meht hind foot, she 


on the chr 
The internar of 
below) when thes 
toke the photographs at rig 
weer Chamber. 


usually have two interior doomvavs (diagram above} 


it ie LE oo Le| Li th numerotiis iypteble tune le rive tht 


sefse canter, they whack the surniace of the water 


d 
ty walhng BP fhe rent] ii thie 


hen they dive (bottom right) to elude what 
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i. Pee Bs 
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usec) her inner toe, with tts specially adapted 
Spit toenail. to comb the hair on the sides 


her body. By bringing ber tail wp under het 


ex pose her erom. sie wis able to reach 
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new small car fr mL Dodge: 


The new Wart 
Special Edition 
iS based 

on tne 
Drenmnsi 
thal a small 
carcanbe a 
Very lUXUTIOUS 
car AS in same 
of ine worla s mest 
expensive cars, hiqh-backed seats 
covered in crushed velour are stan- 
dard on the Dart Special Edition 

There sora two body Styles The 
two-door hardtop and the four-coor 
Suites Either is available with the 
aconomical Slant Six or Ve engine 
Gomfort and convenience are tne 
bywords for both models. Each door 
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Val 
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Enjoy the exciting action of the National Hockey 









mn. 


is thickly padded on the top half ana 
carpeted on the bottom half 
are assist handles and armrests on 
each door also. And the Dart Special 
Edition is finished throughout with 
plush cul-pileé carpeting. 

Jus! as the nameplate Dart ex- 
presses ifs economical nalure, tne 
standup S& hood ornament is em- 
blematic af (he quality and luxury 
oresent In each of these cars. The 
1974 Dodge Dart Special Edition. At 
your Dodge Dealers today 


There 


New proof that 
a million 

Dart owners 
can't be wrong. 





Kat Cire in engineering 
males 2 big difference 
in small cars... 
cheparrul cn it. 
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League broughl to you by Dodge on NBC 


At last the or | aya pats 
Generel Motors now makes it evaile 
And we at Allstate are delighted 
What General Motors is doing. 


General Motors is offering mir wee 88 an option 
on certain 1874 cars— lace, Buicks, and 
rparrans non in place of the currently manchabory 


; aeathelt-ignition interlock avetem. Allstate 
Now that Can hed commends GM's action, and hopes other 
car manufacturers wie to follow 


Ms ecm ple. 


with air bags, you Can wr shesseins 
: r We'we been tering and muy 

parting the devel emt of 

save two einge qoactiten es toe 
myRLe sir ior years. Becsuse we 

ike the air bag will do 


believe thet a eystem 
i deal to save fives. Prevent sericue 


gh oe ery And help hold the line on your 
imurince cate, And we meke the following 
offer. Alisiat&: will provide a 30% discount on 


the medica! epvernge portion of the auto mauraace 


for-cors factoryequipped ubith air bags 
Audis money on yout whee ea ease ore 


There have been 15 real-life crashes of or 








" acorn one the air bag how aever 

bak-oquippe to inflate. Over $0,000,000) over- 

state auto insurance. tetrad miles hnee been logged with ai 
tag-equipped cars. In every frontal- 

type cout ni a epeed higth eruocygh, to came 
serious injury, the air bag wor perfectly. 
Only once, in all this driving, has the air bug 
inflated irumivertently. (In that instance, the car 
was brought toa safe stop eawily and without 
incident.) All this leads to a simete conclusion: 
Aur bags ure the only roud-tested and | injury: 

criteria-tested passiverestraint 3 

available today 

The air bag. [t could save your life. [twill 
save vou money, At Allocate 


How the air bag works: 
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Working to hold your 
inmiranes costs down. 








This car waa equipped with anor bag 
Coallmian apecd: 64 MEM inte = parted car 
Driver walked away with moimor injuries 


The air bag and the Allstate air bag discount. 
Awailable on™} Oddsmebiles, Buicks, and Cadillacs. 


Ade bag diseount available in. not siotes. 


Modern Magellans in orbit 


RSURELY Skylab was the ugly duckling of space, with 
one solar “wing” missing and a makeshift sun- 
shade replacing a lost heal shield (below). Bul whal a 
stately swan of science this 100-ton bird became. 
Keeping the vehicle in repair with daring space walks 
(right), Skylab crews dramatically launched tie post- 
Apollo era by giving mankind its most significant 
studies of both sun and earth from space. Tens of thouw- 
sands of unbelievably detailed photographs will yield 
Information fora decade to come, Already scientists 
have found possible new oll and ore deposits and new 
water sources for drought-stricken West Africa. 

This 70-million-mile odyssey will unfoid in a future 
GEOGRAPHIC. Enable friends to share in the saga) 
nominate tham for mambership on the form below. 
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Less than 2 seconds alter you take your 
picture, its developing in your hand. Poon 
the very beginning, your SAc/0. picture 1s 
hard, dry, shiny ane flat 
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i hunny to throw awa 

As the pave blooms before your eves 
yoo realme that this will be acolor picture 
a ly aS Po Nave Never sacn else | ct 


i 7 i iT 1 f me | i e | So = 
diter vou howe a beautiful prctune, i Rees 








iettina better 

Minutes later, youre lookme at a Ti 
Bho photograph of caving besatl 

Phe Polarwdd” SA-40 Lond eimeru 

lt can reved! the world ta vou ms Wou 
Nave Neve Seen 
he hore 






Tite 5 hs Ue users 
Pa ee 


fhmed, | aa a 


ia! phecl iw neic cr 4 hal i 





— EE 











From the beginning, no problem has been too tough for 
Union Oils people, [In LS when these men ¢ pula t find 
the kind of steam engine ibev needed. chey built one irom 

ranch we WCKIC more complicate | prohlens. 
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Hendin Hansford may not look li ey Sy idee fae $i" Sais 
pioneer. And his field, commercial ps research, may not. 
sound very exciting. 

But Hansford’s pioneering was the key step in the 
development of a refining process that helps to turn four Pi, 
barrels of low-grade oil into five barrels of high-octane , 
gasoline. 

It’s called Unicracking, and while it helps us use our oil 
resources more efficiently, it also reduces pollution by 
removing the sulfur and nitrogen from the oil it processes. 





Unicracking was, of course, the product of many | fe 
scientists, engineers, and technicians at Union Oil,but it was (8 
Rowland Hansford who perfected the catalyst without which 7% 
the chemical reactions that make up Unicracking wouldn't ts 
happen. Se 


Union Oil is an acknowledged leader in developing 
refining techniques that give more, higher quality, and 
cleaner petroleum products. 

What makes Union Oil different? It could be our spirit. 
A spirit that recognizes pioneers like Rowland Hansford 
and encourages their work. A spirit that gave Rowland 
Hansford all the time he needed—it turned out to be five 
years—to find a catalyst that made Unicracking possible. 

Union Oil Company of California. 





The pioneering Spirit of 76 lives at Union Oil. 
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Today, the pioneering Spirit of 76 is men 
ike Rowland Hansford turning four barrels 
of oil into five barrels of gasoline. 











Like travel used to be 
when the world was glad to see you 


Nowhere in the world are Americans more welcome than 
in peaceful, friendly Ireland. And almost nowhere in the 
world can you stretch your dollar further. Relax in elegant 
hotels, medieval castles or delightful farmhouses. Cruise 
our lovely Shannon through velvet valleys. Or golf our 
more than 200 emerald courses. 


Ride an Irish hunter to ruins as old as Europe itself. Tour 
our lovely island by self-drive car or luxury motorcoach. 
Shop for marvelous bargains in crystal, silver and Donegal 
tweeds. Sail our lakes and fish our seas. Enjoy our theatre. 
Sing in our pubs. 


So share your holiday with our hospitable people. Start 
planning today Send for our fascinating 32-page, full-color 
vacation planner, and make “Ireland, Personally Yours.” 


Se 


“Irish tourist BoarRoD 
BOx 1500, LonG Island city 
Mew YORK, PO 
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Tranguil Loawh Dere /Sunset on the Shannon 
Golting near Glengarmiff / Horseracing in Galway 
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When you buy alawnand — 
garden tractor you expect it to ey 
really last. That's why International 
Harvester putsitsCubCadet 
tractor through this treadmill | 
torture test. A test designed ts 
prove that the Cub Cadet's © 
drive train has the kind of — 
staying power you’ re paying 
How did this year's mode 
measure up? Turn the flap to 
your right and check out the 
test results for yourself... 

















International Ha jester 


appreciates what it to 
make a bs distance runner. 
You will, too 

For your jateat 








Minolta helps you 
enjoy lunch with friends. 


anes 2 QUICK eye and & responsive camera to see the pictures that are everywhere. 


lf you have the insight, a- Minolta SR-T could be the camera. This is-a 35mm reflex you'll 


be: comfortable with from the moment vou pick it Up. IL lft vou concentrate on the pictur 
hecayse the vyiewhnder shows all the information needed for correct exposure and focusin 


You never have to look away from the finder to adjista Minoita SR-T, so you're ready to cat 
the one photograph that could never be taken again 

And when subjects call for-a diferent perspective, Mingita SR-T cameras accept a com 
tHete systern of mterchangeable lenses, from “fisheye wide anele to super-telephote 

Nez time You COMe seross some triends, be ready with a Minolta SH-T.. For mdre infor 
mation, see your photo dealer or write Mingolta-Corporation, 200 Park Avenue South, New York 


wate. 


MW. Y¥. 10G0S3. In Canada: Anglophoto Lt 


“Minolta SR-T 101/ Minolta SR-T 102 


a's minolta #—* -4f mincte SJ 
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First class hotels across 
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9e,with more to come. 


That's 1. wesineiiieiia We Holiday Inn. 


E isis mj Hin tame 


Whether you travel to Europe for 


Vee business or pleasure, you || find com- 
otis fort and Convenience await Vo at 
“iN aurmore than 50 Holiday Inns. Very 
feet big becrooms with big, comfortable 


beds and private hatlirdorns. Na 
charge for children under twelve in 
your room (small fee for extra bed, 
if needed ). Good restaurants. Swim- 
ming pools. And i‘ lot more 

You'll aleo find that our Holiday 
Inns are located in most of the aress 
you want to visit. And were grow- 
ing Dbivgercr every day. Because we 
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fee] that no matter where you're 
going in Europe, there should always 
be someone wetting with a nite, 
Warm welcome. 

To make a free, fast reservation 
throuph the Holidex” Reservation 
System, contact your travel agent, 
or your nearest Holiday Inn or 
Holiday Inn Reservation Office. 

For 4 free Holiday inn Directory 
of locations, room rites and many 
places Of interest around each Inn, 
ask the front desk clerk of the near- 
eat Holiday Inn. 


Holiday Inn. The most accommodating people in the world" 








Sommers here! Watch ape Lan ular pugeants and festivals all across 
Canuda, Come for the great exhibitions in Toronte and Vancouver 





et 


| Summers here! Visit the stunting 
| churches of (duet 
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Summer's here! Stop at our antique 
stores, Come, find a bargain, 
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; — - . Summer's here! Dine in the great 
Summers here! Wander the historic museums of Manitoba restuuranis of Toronto, Montreal 


and Saskatchewan 





Summer s here! Ai our superbly 
restored forts all across the country. 





Summer's here! Explore picturesque, friendly Atlantic 
Canada. Come, discover the oldest settled areas in North 
America. Don't miss Fortress Louisbourg in Nova Scotia. 
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“My girl was embarrassed that I was doing 
an ad sayin g Safeco saved me $50 on car insurance. 


But lieel leak so good about it, I'm doing it anyway. 


You can smile when you're with Safeco. 
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Give a gift of fonmnds on a perfect Seeded day. 
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of a Québec summer. Come closer. 


Where can you stroll siong open-air 
try out your Franch on @ suave 
heacd-warter 
by @ promising sidewalk artist and 
still be only a faw hours from home? 

And where can you behold the majesty 


— oo 
Late 


have WOUF Por rail orawn 


of the St. Lawrence River an en pick 


up an antique bargain in one of many 
quaint rural towns? 

fo Quebec, of course! Where people take 
time to chat.and tell you about an inn only 
the locals know. We enjoy sharing-all our 


Discover the other America: Quebec. 


savoir-laire with our vesitors 

Vreve got a summennul of days Ike this 
one, But first you fave to come closer, 
You're so close now 
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®le QUEBEC TOURISM DEPT Asef? 
“@ Québec Cay, Canada G1A 18 
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to 2 eee core = Tour tines. the better sarvice 

ill get out of them 

Lets begin at the beginning. With the 
pure home of new tires 

fo make a qood recommendation on the 
type of tire thats best for you, your dealer 
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better! He ready to answe! 
tions like thase: What types | 
travel most? Freeways?! Or city 
youdo-o jot of high speed di 
mostly modercie or low speed driving? How 
hecvy a-load do you wauolly cory? (A co: 
pool and a@ full trunk can be tow gher on 
tires than «2 driver ond on empiy trunk 
Whats your average monintiy mileage: 
How lang do you pion to Keep your car: 
Remember, the more ¥ decdnler knows 
the better! 

New or old, your lites should be treated 
with special care. Leave the “torture t 
ta the television commercials. To 
mcs aut ol your tines, take if easy 
quick 8 IS One panic stops 
burn u =i lire tread. Fos! turns 
ane around comers taxe thet: 
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By tar, the most important rule in tira 
scfety. tire mileage and improved gasoline 
mileage. ts proper inflation. Intiation pres- 
sure should be checked obten...at lacs! 
once a. month: And if you do a lot of hard 
driving, the HiVssure & Aste! a be checked 
once a week Fors mM accurate tecoin 
ehoul r bho checked when they rec tig 
You Ll Bat more mileqnge out ol 
il wear is tized. Hegular rotation, a 
recommended by the cor manufacturer 
goes a long way toward equal distribution 
af tire wear 1 you have ony doubts « 
when to rotate, ask your dealer, 
When your thes are being rotated 
check for excessive-of abnormal tread wear 
fabric breaks, cuts or ot! mieeestagar:) 
Because recding tires is aqood way to 
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crore, write Gulf Consumer lniot 


mation, Box L4409H, Houston, Texas 77GO1. 


GULF GDES A LITTLE BE) FURTHER! 
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And you thought you knew New York. 
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heard of the wilderness canoe trips that leave from 
ld) Poree out into the Adirondacks Forest Preserve 
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nm near home thissummer. [In New York State. 
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rite ahead fora 
vacation into the past. 


For information, color folder, or reservations for an 
wntoretable vacation in the worid of eighteenth-century 






Virginia, write Box @, 

Williamsburg, Via. 23185, (604) 229-1700. 
Or call New York, 246-6800; W ashington, 
FE 8-6828; ask Ph iladelphia operator 

for Enterprise 6805; fallimore, 
Enterprise O-8855, 
























PARABOLIC 
NATURE 
MICROPHONE 


ait wildlila sour. 
Recerds detael wth 





Record Yow own third § 
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Come explore the 
underwater world with us. 
New England Divers brings you our 1974 
catolog and Buyers Guide, listing products 
ond occessories by lop monulocturers af the 
lowest cost possible. To get these books, send 
name, address and $4.00 to: : 





* emanng quality wp to New England Divers 
theme Quarters of a rive. 72 Tozer Rood 
Write tor brew brechuee Beverly, Mass. 01945 FREE 
oer FO fas cae DECAL 
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The ‘Roeunde re you at $ I 2, 9900 


A j@isure home in p complete package ready to consinyect. clip coupon for free brochure 
Delivered to your lot free of charge 50 miles from Upper- 
villa, Virginia, 1300 sq, TfL of 
living space under o Thermo- | 
dome. Features | 
e Gedar Early American siding | 
« Hand split cedar roof Ls ADONMESS 
le 
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| MOATHERN COUNTIES LUMBER, inc 


Wooerville, Va 22176 


Rint Uasiit PRA 


ae 


« 3 bedrooms, 12° x 24" living 
room, dining room, kitchen 

Additional models and sizes! cor Location 

also available. Oi at 


| PHONE iG 


ATE, ZIP CODE. 








Presenting 


HE FIFTY-STATE 





‘BICENTENNIAL 
MEDAL COLLECTION 


The complete collection 
of Bicentennial Commemorative Medals 
created by the 50 award-winning artists in the 
nationwide Bicentennial Medal Design Competition— 
representing all 50 States of the Union. 





a it MMITH ANNIVERSARY OF THE BIRTH CF OU 
sATION—the Bicentennial! of the United States 
| of America—will be an event unequaled in 
aur lifetime 
lt tm a milestone tn the history of civilization. A 
tome fo be proud of our democratic society and all 
that it has accomplished. A time for meaningful 
rededication to the ideals that inspired our founding 
fathers, A time for jubilation, for reflection and for 
commemoration. A time to specially honor the fifty 
Stites that together have formed so perfect a Union. 
To bestow this boner, The Franklin Mint— 
America’s foremost private mint—is striking a special 
Bicentennial Medal for each of the fifty States of the 
Linton. The complete collection of these filly medals 
is certain to become one of the most esteemed and 
¥iluable heirlooms of the Bicentennial ero. 


Each Medal an Award-Winning Work of An 


The importance of these medals is attested by the 
manner in which the desiins were sélected. A Bicen- 
tennia! Medal Design Competition was held in-each 
of the fifty States, with a top prize of 35,000 in 
tach State. 

To select the winning designs, a separate panel of 
judges was appointed in each State. Every State 
rane! was made up of distinguished citizens of that 








State—leaders in government, business, educatron 
and the arts. [In many cases, the judemepe panel was 
pesonally appointed by the Govermor. And m most 
cases, the prizes were awarded by the Governor al an 
official ceremony 


The fifty separate judging panels spent thousands 
of hours studying the entrées of more than 13,000 
artiats before the final awards were made. By ony 
measure, this whe the largest and most exciting. art 
competition in history, 

Fach medal in this collection is. thus 3 singular 
work of art—featuring the design that was awarded 
tap honors in the Bicentennial Medal Design Com- 
petition for that State 


Reflecting the Rich Diversity of America 


Created by fifty different artists from fifty different 
States, these medals are representative of the many 
differences in heritage, In resources, In industry and 
in culture that constitute the nchness of Americn, 
The camplete collection truly reflects the unity im 
diversity that i America’s strength. 

The California medal), for example, depicts the 
discovery of gold, which provided the impetus for the 
great migration westward. Pennsylvania's medal 
commemnomties the desperate winter at Valley Forge. 
The Maryland medal recalls the creation of our Na- 


tional Anthem, Howaiis medal, mn a design based 
upon naive grt, symbolizes the fraternity of many 
diferent peoples, The Texas medal is & rugged repre- 
sentation of cattle and ofl within the outlines of the 
Lone Star State. On New York's medal, the Statue 
of Laberty welcomes pew arrivals, “yeaming to 
breathe [ree.”’ 

Fifty different artists. From fifty different States 
looether they have created a collection that expresses 
with force and feelinw the essence of America. A 
collection that ts the ultimate tribute to aur nation’s 
Bicentennial 


Prize Winning Designs in Solid Sterling Silver 


The fifty first-prve winning. designs have been pains- 
takingly transformed into the lasting beauty of 
solid sterling silver by the skilled craftsmen of The 
Franklin Mint. The reverse of each medal is en- 
hanced by an appropriate complementary desizn—in 
most cases, the Oficial State Seal, 

Most of the States have already declared their 
medals to be the Oficial Sate Bicentennial Medais, 

fhe Franklin Mint has reserved the exclusive right 
bo iséure complete sets of all fifty medals, These will be 
available to the general public in a strictly limited 
edition, Royalties on the sales of these scts will be 
paid to all fifty State Bicentennial Commissions. 




















An Important Opportunity 

Now, for a very short period of time, you have the 
opportunity to acquire the most mportant series of 
medals issued in commemoration of the most om 
norwnt histone occasion of our lifetime—the 200th 
anniversary of the birth of our nation, The final! date 
for entering a subscription m-May 3, P74. There 
a strict Limit of one collection per subscriber 

Each of the medals in this histone collection mecas- 
ures 29nen (1447) in diameter and is guaranteed to 
contain a minimum of 500 grains of ateriing silver, 

The medals will te tagued at the rate of two per 
month—in the sume sequence as the States entry in- 
to the Union—wuntil the collection MW complete in 
the Bicentennial veer 197 

The price of the mvectals is $17 40cach. The Franklin 
Mint puarantecs that this price will be kept constant 
for all fifty medals, regardless of any increases in the 
cost of silver over the subscription pernod, The 
Franklin Mint will support this pudrantoe by pur- 
chasing enough silver bullion to cover the complicte 
series Of fifty medals for each subscription that is 
poco pled, 

lo take advantage of this important opportunity, 
mail the Subscription Application by May 31, 1974 
Applications postmarked after that date must, regret: 
fully, be declined and returned, 
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LIMITED EDITION 
SOLID STERLING SILVER 


Available by Subscription Only 
Limit: One Set per Subscriber 
Subscription Rolls Close: May 3/1, 1974 


SUBSCRIPTION APPLICATION 
THE FIFTY-STATE 
BICENTENNIAL 
MEDAL COLLECTION 


The Franklin Mint 
Franklin Center, Pennsylvania 19083 


Please secept my subscription to the complete Fifty. 
tare Bicesrensial Medal Coflection, This wt is to corset 
of 50 sterling silver medal, to be iiwed ot the ratic of tuo 
medals per month, beginning in June 1974. The cost of 
cach medal will be $17.50" and this price will be gusran- 
teed for the entire series oF 30 medals, | will also reeeive a 
personalized deluxe display waibum at no additional ciat. 
[| Penchese $55.00" ($17.50° per medal) as payment for 
the first two medals, ond | agree to pay tn odvanes foreach 
su taequicnt shipment of two medals on a chonthly basis, 

"i" ony atid sales toe 
Air. 
Wire. 
ites | 


PLLaR? PNT CLCeM. @ 
fo 
City 


Simnatunre 
All tier athe beet io oceans be The Penkiie Mint 
Valid onty if postmarked by May 31, 1974 
Limit: Gne Set per Subsenber 





The Fras Mit be thee qeoeld's largest prevate mint it ja pot 
nifilsaned wish the LA. itd ot atte citheor oOremment agency 
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The future always arrives 
a little before you're ready 
to give up the present. 


Sen ding WOLLT ¢ coral Lott te equcation may cost moarethana can dofor you. 
school for the first time mone of muss st house does now, So while Cf course, we can't tell you 
those bittersweet mi that it’s sometimes a ttle capes exactly what will mapper in the 
no matter how expe nae seem watc hy child leave the p future, But whatever does, it's mice 
atch everyonea bit ft ous ra, ent, You Gan ma ke the pa! lo Know your somewhat reluctant 
ht idho W od imps passes by Casicr cate securing his Fatere: holar will be ready for it 
nore quickly than peonl think A Vietropalitan Life, we 


And so does an education pelping over 40 million people ss Aicsomilbes Bi 


iy the: time today’ new first- secure their linancial future eel ‘ =e 
graders are ready for college, an And what we do for them, we Where the future 1s now 





é Dustin poud looks and simodth, smooch writing 
The Parker 75 Flighter soft tp pen it oontemporary brushed -stainiesssiret. $10 
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The Parker? 4 
Impenal sort tip pen 
sheathed in rich 
22K gold -electroplate 
Monorrammed 

arc gift boxed 

free. $15 


This precious 

Parker 75 s0llhp 

Hf er ds wrap 

in solid sterling silver 
Replaceatle refills 

LAL TF Ga) Pa 
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Vermeil, aonndcely metal, makes-aroval Parker. The Parker 75 soft tip pen 


ml eold elecroplate on sterling silver. $45 





Cuthindish, dutragecit, outtanding! The big and beaut ul Big Red soft tig pen, $2.95 


? PARKER 


Ward's mont wanted pen 


If youre watching your weight, weve got your numbers. 
Less than 240 calories.99% fat-free. 100% delicious. 


The Kelloge’s’ Special K® Breakfast. It's not only less than 240 calories. but 99%, fat-free, too 


And 10095 delicious. It all adds up to bad mews for extra weight and good news for your taste buds. 
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FOR a 
Kodacolor fF" 


t route to Kodak processi 


‘The shortest distance between mailer. And we'll mail your 
Kodak and your pictures is finished prints, slides or movies 
a Kodak mailer, direct to you. 

Wherever you are when you ‘To pick up some Kodak mail- 
finish your roll of Kodak ers, just make a straight line for 
color film, you can mail it your photo dealer's. 


direct to Kodakina Kodak dak mailers. 








Avoid paying extra installation charges when 

you order new phone service. Haye all the 
work done at one time. Changing your mind later 
will mean extra visits and extra charges, So con- 
sider carefully all the different colors and styles, 
how many phones you want and exactly where 
you want them installed, 


2 Ask one of our business office Service Repre- 
gf sontutives to explain the different types of 
service offered by your local Bell Company. 
(Choose the one which best hts your pattern of call- 
ing. Lf you don't do a Jot of calling each month, ask 
if “budget” or “limited” service available in your 
area al s lower mle, 


Ask the Service Representative fora rundown 
G7 on the specific rates and charges you can ex- 
pect. Find out exactly what the regular monthly 
tharces will be, and what the one-time-only pay- 
mente arm, Find out whether there are options m 
your area of paying on a monthly basis, or making 
n single one-time only payment, on certain items, 


Are you going to be away from home for any 
Beextended penod of time? A business office 
Service Representative can tell you, hased on how 
long you plan to be away, whether you could save 
money by tempornnly suspending your telephone 
BEV ite, 


fe Moving to a new residence? Ask a Service 

LW Representative whether vou are eligible for 
a credit on your bill if you take your present 
phones along with you to your new location. 


@ Tf you've never had a phone in your nam be- 
| fore, or have never established credit, you 
may be asked to pay a deposit when you order tele- 
phone service. But we dort like to keep deposits 
for long pericis of time. In fact, if you establish 
good crecit with us by paying on time, well return 
your deposit to you PLUS interest. Ask a Service 
Representative to explain the details which apply 

ID: VOUr aren. 


If a com phone swallows your money but 
# doesn’t give you your call, you're entitled to 
a refund. Find a phone that works, dial “Operator” 
and explain what happened. You'll get o refund in 
the mal, BS, We'd appreciate it if you'd also tell 
the operator the telephone number and location 
of the phone that's out of orderso we can get it 
fixed as soon as possible, 


Reach a wrong number on a Long Distance 
call you just dialed? Don't just hang up. Ask 

for the area code and the number vou reached in 
error. Then dinl “Operator” and report what hap- 
pened. The operator will have the charge removed. 


. (ret o poor connection on 4 Long Distance 
call, or get cut off in the muddle of your con- 
versation? Don't just hang up and call back. The 
person who placed the call should report what hap- 
pened to an operator. The operator will issue a 
credit for the time your call was interrupted, 


Error on your bill, with a charge for a Long 
Distance call you didn't make? Call the 
business office. A Service Representative will ar- 
range to get the charge removed. 





1 


11 Save on Long Distance charges by cutting 
down on person-to-person calls. [t's true you 
may not be able to rench the person you want on 
your first try with a station-to-atation call. Butin 
many instances you can make two foreven three) 
out-of-state station-to-station calls for what it 
would cost vou to moke that one person-to-person 
call, This is particularly true f you dial your own 
calls instend of going through an operator. 


12 Dialing your own out-of-stnte Long Die- 
f tance calls is the leat expensive way of all, 


If you don't know the number for a call you want 
to make to. a-distant city, you can obtain it at no 
charge to you by dinhneg the aren code (when re- 
quired) for that city, plus 555-1212, for Directory 
Assistance. Then dial direct and save, Save time 





in the future by recording the number in vour 
personal number book. A listing of all aren codes 
can be found in the information pages at the front 


of your local telephone directory, 
13 Moke sure vou know when dial-direct rates 
apply before you make your call. They 
apply on all out-of-state calls to anywhere in the 
United States (excluding Alaska) if they are com- 
pleted froma residenc! or business phone without 
an Operbors assistance, They also apply on calls 
placed with an operator from a residence or busi- 
ness phone when direct dialing facilities are nol 


vel available, 
14 Hut it's even more important to Enow the 
cireumstunces when direct-dial rates do 
NOP apply. They do not apply on peréon-to- 
person, hotel-swest, credit cord or collect calls, or 
on calls chorged to ~notber number, because an 
operitor trust assist on such calls. Direct-dial 
rites do net apply on calls made from coin phones, 
even those from which you dial the complete nur: 
ber yourkelf before the operator comes on 


15 Whe Oprerrei ti ir-hoandlerd callsect yOu more 
a4 than those vou dial youreell, there is one 


exception. LF yvou run into equipment trouble com- 
pleting a Lang Distance. call you're dialing your- 
BEIT froma home or business phone, you're still 
Eligible for the dinl-direct rate even if you require 
an operator's assistance. explain your problem to 
an operator. [fF you need help in getting the call 
through, or in making a satisfactory connection, 
conti with the operator that it will be charged 
at the clinl-direct rate, 











1 Dial direct, buf save even more by making 

your Oul-of-state Long Distance calls with- 
in the time periods when rates are lowest. The 
lower metes for out-of-atate calls made in the eve- 
ning, on the weekends or late st might are de- 
eonihed for you in the call puicde in the frontof your 
local directory. 








1 Don't get caught by surprise, or miss oul 
a2.4 on the money you can save on Long Diz 
tance calls you make within your state. The times 
when lower rites apply may be different than for 
yoru Out-of-state calls, Check carefully in the call 
gide in the front of your local directory for a -de- 
acniption. of when to save on calls you make within 


your state, 
1 youre concerned about avoiding added 
charges on your Long Distance ¢allsin gen- 
eral, dan't guess how long you've been tolling, 
Time yourself, so you can finish your call before 
overtime mites apply. To save even mote time and 
money, jot down what vou want to sy before 
you dial. 


19 Before vou po ohead and place a Long Dis- 


tance call to a business, check first to see if they 
have a toll-free number. You can recognize it be- 
cyuse tt has an 800 prefix msatead of a regular area 
code. H they have one, rt'’s weually displayed in 
their advertising, or you may find it listed in your 
wan local telephone directory. [fso, the cail's on 


them, and you save. 
4 The information pages at the frontof your 
, local telephone book area good source for 
tips on how to place your calls and how to save 
time and money in using your telephone. Look in 

the book, and save, 


We hear you. 
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% f =" Give your ears.a vacation, 
4 Fj with the radio that's powered to 
‘, J | tune in the world. Eleven-band 
; ’ Sarah Coventry reception, including FM, AM, 


| ne = | long and short wave, marine, 
is the jewelry and weather bands. Runs on 
7 you can't buy “Ly'"-cell flashlight batteries or 
‘ J in stores. | plugs into any 115- or 230-volt 


i on AC outlet. Includes built-in - 
a= ey it's shown at fashion antennas, eanphone and jack, 
VS ‘C: <¢ 2 shows held at home flip-up time-zone map, and log 
. oe 45 = ... With care, comcermn chart listing world station 
J oe, oi vad and personal service. frequencies from Poughkeepsie 
“he . rg oat Lovely and talented in Peking. Hear The 
Sa ig! A o& ynda Day Geonge, Trans-Oceanic® portabte, 
acy star of motion model D7OO0Y, at your 
egy pictures and Zenith dealer. 
al i television, 
Aly personifies the 


youth and beauty, 
Hair and excitement inherent 
in every Sarah collection. 


Sanah Coventry’ 


ee S ee PD Be EWE L 

Sarah Coventry [ewi., Mewark 75%, New Work Stale 14599 
© 1974 Sarah Coventry lec 

Canacia, Unerted Kinedom, Aurtiraha. Setgmm 





Drive someplace new. Watch 
dust curl behind you ona 
country road. There's a good 
life waiting; it's not at all hard 
fom iialee 

Surprisingly, many aspects of 
the energy crisis have made 
driving more pleasurable. 
Fewer traffic jams. Less frantic 
freeways. People are driving 
slower and enjoying it more. 

When it comes to enhancing 
your own personal mobility, 
there isn't another car that fits 
the bill like a Datsun. It's 
sensibly sized and priced, and 
it saves gasoline. A machine 
for the times. 

50, go ahead. Be free. 
Discover a new place, see new 
things, meet new people. 
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Eastern city... 
southern hospitality. 


Fora refreshing change 
from the high pressure vacation, 
w consider Narfolk. We have miles 
) of sparkling beaches where you 

can Sail, surf, fish, swim. or just bask 
inthe sun, Our local attractions 
include the extensive art collection 
of (he Chrysler Museum, year round 
gardens,ihe Mac Arthur Memorial, and 
much more. Weare also 4 dasignated 
American Revolution Bicentennial City 


Once you ve seen US you May want 
lo visit Golonial Williamsburg. Jamestown, 
and Yorktown—only minutes away, Lodgings 

and seafood are superb. And our nigntlite 
May surprise you with its diversity. So this 
Year, try someplace different far a change 

the Eastern City with the Southern Hospitality 


Norfolk. lts a shore thing. 


For (urther information and full color brochure, write: Norfolk. The Shore Thing 
Convention and Visitors Bureau. Dept.N, P.O. Box 238. Norfolk, Virginia 23901 


New fangled windows 
with old fast ones character. 
' Andersen Perma-Shield = 





New fangled Perma-Shield" Nera wood core—one of nature's 
tough durable vinyl that won't best insulators—helps keep you 
need painting, ends exterior comfortable year-round. Reduces 
MAntenance chores and expense.* conducted heat loss and gain more 


ficiently than metal, 









N, old-fashioned 
storm Windows to clean, 
install or store, Double- 

ane insulating glass 
instead, Oniv two piss 
surfaces to clean instead 
of four—euts cleaning 
ehores in half, 





ibe pa a Briily 
nut for easy! 
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Ne Wy fangled viny! 
weaitherstmipping hel pe 
i draftk out, aprings 
back te arape i vcde fimitely. 





Tine oled= 


fashioned characte 
and natural beg ity 
of wood interior th 
Paint or stain | 
inside trim surf 
as you please 


Please send me your free booklet “How to get good 
Windows when you buy, build or remodel” 
Mail to: Andersen Corporation, 

Bayport, Minn. 66003 


WP plan to build Cl] pian to remodels 


Before you buy, build or remodel, see an 
Andersen Perma-Shield Window demonstration at 
your local lumber dealer. He's in the Yellow. Pages 


under “Windows. Wood.’ Narre 
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In a city famous for 
ts pretty girls, she’s 
most beloved of all 


Capenhigen's lovely Little 
Mermaid, perched gracefully on 
her rock at the harbor shore, 
wie created in bronze by 
sculptor Edward Eriksen, The 
fairy-tale heroine sent all a 
Copenharen inte mourning. ariel 
nearly created an international 
furor when she was decapitated 
bv veedols in |6d, Nat until 

a new head was skillfully 
from the original 1914 mold 
and fitted to her slim fiwure wes 


the LEY restored Lov Ws ceri! 
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Conenhagen i itteed world 
fomous for both food anal fun 
One Dane. a muttomillonaire 
rmulustridlist who eominnutes: to 
work in his sailboat each day, 
fol a NaTioN AL CLeErinhaAPHil 
salt writer that “il the warren 
bishop Absalon hadn't founded 
Copenhagen in the |2th centr 
the place would have been 
invented by Hans t hnstran 
Andersen or Walt Dass 

But a hard-working CIty it 1s, 
too, The Danes’ centuries-old 
ve afr with the sen fos 
Tide Copenhagen o boone 
mort, With its 24 miles ol 
qtinys, its busy merchant fleet, 
and its great marine-engine 
and shipbuilding comple, 
itis first in Scurndinnvin. 
anal 
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diled appetites throughout 
the civilized world 

Danish ¢craltsmen und 
designers, Working im precious 
metals and rich feakwood, have 
hecome silversimmths and cabinet- 
makers to the world, Their clean, 
bold lines tyouty the best of 
Jth-century design 

Bat over all of this industry 
hower the lighthearted spirits 
of Hans Christian Andersen, 
ino storyteder. and of 
ea Kine ( hrstnin IW. 7th 
century master-puilder. From 
Raine ( hnstiin s Vision came 
much of central Copenhagen s 


rich Preuit classic structures 
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With sracetul arched doorways, 
clegunt towers and spires soaring 
shove wide playas, und the 
Stack Exchange. with its fanciful 
tower formed by the entwined 
tails of four copper dragons, 

Tivol best known and very 
possibly best of Europe s 
AmseEment parks, is certainly in 
the spirit of the great King. 

A vlittering 20-acre fairyland 
of light, Tivali 1s a. mid-cits 
Tne! for poornets avd 
eoncert-poers, Young or olf, 
king or commoner. Its résiau- 
rants: theaters, concert halls, 
pluvercunds. Tun hertise, ind 


fireworks displuvs have enchimed 


more than 130) million people 
ina century and. a quarter 
Here Copenhageners feast on 
them distinctive wmerrebreéd, a 
sortool portable smorgasbord 
made of a smele slice of bread 
niled high with meat, smoked 
fish, and other savory edibles, 
As Copenhagen delight& the 
eve and palate, her peop 
hight the visitor with thei 
waomth and ood cheer. 
Copenhagen, Addis Ababa, 
Mexico City, Bangkok—the 
sizhts and sounds and colors of 


the world's -creal crossroals— 
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